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OBIIAA XAPAKTEPUCTHUKA PABOTBI

AKTYaJbHOCTb TEMBI

B Hacrosiee BpeMs HaKOIJIEH 3HAUYNTEIbHBIH OTEYECTBEHHBIH 1 3apy0esx-
HBII ONBIT AKCILTyaTalluy TEIUIOIHEPTEeTHYECKOro 000pyIOBaHUS Ha aMHHOCO-
JeprKalux pearenTax. TpagulnOHHO PUMEHsIEMbIE PeareHThl: aMMHaK, THIpa-
3uH 1 GocaTel HE MOTYT B ITOJHOW Mepe yIOBIETBOPATH COBPEMEHHBIM Tpebo-
BaHMAM K BOJHO-XUMHYIECKUM PEKIMaM.

[IpenmymiecTBo BogHO-XxIMUUeckoro pexkuma (BXP) ¢ npumenennem amu-
HOB 3aKJIOYAaeTCsl B €ro MHOTO(YHKIMOHambHOCTH. [IoMHMO BemeHHA camoro
BXP obecrneunBaercsi KOHCEpBaIlis BHYTPEHHHX ITOBEPXHOCTEH OapabaHHOTO
SHEPreTUYEcKOro KOTia, KOTJIa-yTHIU3aTopa OJoKa ¢ Mapora3oBbIMH YCTaHOB-
kamu (III'Y), obecnieunBaeTcst 3amuTa MPOTOYHOH YacTH TYpPOWUHBI U CHUCTEMBI
perenepani. C y4eToM MOJOXHUTEIbHBIX CBOWCTB KOMIUIEKCHBIX pPEareHTOB
(KP) Ha ocHOBe aMHMHOB, HEOOXOJUMO pa3paboTaTh PEKOMEHAAIMH MO UX IpH-
MEHEHHIO B 3aBUCHMOCTH OT COCTaBa. TpedyeTcsl U3yuuTh BIHMSHHE KOMIIOHEH-
TOB Ha (I)OpMI/IpOBaHI/Ie 3alIUTHBIX IIJICHOK Ha MOBEPXHOCTAX HArpeBa, BIIUSAHUC
KP Ha mOHOOOMEHHBIE MaTepHallbl YCTAaHOBOK OOPaOOTKH BOMBI, MPEATIOXKHTH
CXEMY JO3MPOBKH PAacTBOPOB PEAarcHTOB B MAPO-BOJSIHOM TPaKT 3HEProdioka u
cnoco6b1 KoHTpoIst BXP B cooTBeTCTBNY ¢ HOpMaTHBaMU.

eanio padoTsl ABIIETCA pa3paboTka U obecredeHne TpeOOBaHUN BOIHO-
XMMHYECKOTO PEXHMa, 3allUTa MOBEPXHOCTEH HarpeBa MapoBBIX JHEpreTHYe-
CKMX KOTJIOB M KOTJIOB-YTHIIH3aTOPOB 3Heprotiokos III'Y mpu KoppeKinoHHOH
00paboTKe aMHHOCOJICPIKAIIUMH PEareHTaMM U IOJIMHUTKE KOTIOB 00€CCOIeHHOM
BOJIOW 32 CYET HMCIOJIb30BAHUS CBOWCTB KOMILIEKCHBIX aMHHOCOJIEPIKAIUX pea-
T'eHTOB.

Jist TOCTHKEHUs TIOCTABICHHOM Liesiu B paboTe pelIarTcs CIeAyIoNue 3a-
aavm:

1. 3amuTa MOBEpXHOCTEH HarpeBa KOTIOB OT KOPPO3HH U HAKUIEOOpa3oBa-
HUSI IIyTEM CO3JIaHUSI CTOMKMX MarHeTUTO-aMHHOBBIX IUICHOK NPH BEJCHUH BOJI-
HO-XMMHYECKOTO PEKMMa Ha OCHOBE aMHHOCO/IEP)KAIINX PEarcHTOB.

2. OnpeneneHne ONTUMAIBHON CXEMBbI I03MPOBKH aMHHOCOIEPIKAINX pea-
TEHTOB B 3aBUCHMOCTH OT TETIJIOBOH CXEMBI KOTJIa M oOecTiedeHre HOPMUPYEMBIX
TIOKazaTelied KauecTBa TEeINIOHOCUTEIS.

3. Pa3zpaboTtka HOpM U MeTo10B KOHTpOiIst BXP ¢ mpuMmeHeHneM aMUHOB.

4. OGecneuenne >¢¢eKTHBHON Oe3aBapHitHON paboTsl 000pyIOBaHUSA
cpeactBaMu BXP B pasingHbIX peXMMax 3KCIUTyaTallud, aJallTUPOBAHHBIX K
COBPEMEHHBIM YCIIOBHSM JUCIETYEPCKOTO PETYINPOBAHUSA HATPY3KH Ha DHEPIoO-
6moxax TOC ¢ popcupoBaHHBIM CHIKCHHEM B HAOOPOM Harpy3KH.

Hayunasi HOBU3Ha pagoThI

1. Ilomy4yeHsl HOBBIE JAHHBIE, IO3BOJIAIOIINE OOOCHOBAaTH BO3MOXKHOCTD
MIPUMEHEHNSI aMUHOCO/IEPKALIUX PEAreHTOB C Y4E€TOM MX CBOWCTB /ISl BEACHHSA
BOJIHO-XMMHUYECKOTO pEeKUMa M oOeclieueHHs: aHTHKOPPO3UOHHOM 3aIluTHI I10-
BEPXHOCTEH HarpeBa MapoBOro TPakTa KOTJa.



2. TlonmyueHsl HOBBIE JaHHBIE, MOATBEPXKAAIOIINE BBICOKHE MACCHBHPYIO-
LK€ CBOMCTBA KOMIUIEKCHBIX aMMHOCOIEPIKAIX PEareHTOB TPYIIIIbI LIETAMHHO-
BBIX B KOH/ICHCATHO-ITUTATEIHHOM TPAaKTE U UCIIAPUTEIbHBIX MOBEPXHOCTSX MPH
BEJICHUU BOJHO-XUMHUYECKOTO PEXKHMA Ha UX OCHOBE.

3. [Tomy4eHs! HOBBIE AaHHBIC O BIUSHUU KOMIOHEHTOB KP Ha KaTHOHHTEHI,
MIO3BOJISIOIIUE JIaTh PEKOMEHIALNH 10 BEIOOPY peareHToB IpH X 00paboTKe Ha
YCTaHOBKaX OYHCTKH (OJIOYHBIC MITH aBTOHOMHBIE 00€CCOMBAOIINE YCTaHOBKH)
koHgeHcara TOC.

Teoperuyeckasi 4 NPAKTHYECKAS HEHHOCTb PadoThI

1. YcraHOBIIEHO BIHSHUE KOMIIO3UIMH KOMIUIEKCHBIX aMHHOCOAEPKAIIIX
peareHToB, HX KOHIICHTPALUH B YCIOBUH IPUMEHEHUS (TEMIIePaTyphl, JaBICHUS,
cpezbl) Ha METall IPH OYMCTKE M KOHCepBaluu 000pyA0BaHUSI.

2. YCTaHOBJIEHO BIUSHHME KOMIIOHEHTOB Pa3IMUYHBIX MapOK aMUHOCOJEp-
JKAaIIMX PeareHTOB Ha HOHOOOMEHHbBIE MaTepPHaIIbl IIPU HAJUYHU B CXEME SHEepro-
0s10ka 00eCcCONMBAaKOIICH YCTaHOBKH (OJI0YHOM MM aBTOHOMHOT).

3. Pa3paboTaHbl pekOMEHIAIMU 0 BHIOOPY M TO3MPOBKE aMHHOCOEpIKa-
LIMX peareHTOB, 00ecreyrBaone paboTy TeIIOMEXaHHYECKOT0 000pyJ0BaHHs
0e3 KOppO3UH U HAaKUTICOOpa3OBaHHUS.

4. Pazpabotan mpoekT crapmapta opranusanuu (CTO), perimameHTHPYIO-
M UCTIOJTh30BaHUE KOMIUIEKCHBIX aMHHOCOICPIKAIINX PEarcHTOB Ha TEIIOBBIX
ANEKTPOCTAHIIUAX.

os0:keHNs1, BBIHOCHMBIE HA 3ALIHTY

- PEKOMEHALNH 110 UCIOJB30BaHUIO pa3auuHbIX KoMno3uuui [TOA u Heii-
TPATU3YyIOIMX aMHHOB B KOMIUIEKCHBIX peareHTax MJs BeIEHHs BOIHO-
XMMHUYECKOTO peXrMa TeIUI0O3HEPreTUIECKOro 000pyA0BaHMUS;

- pe3yIbTaThl Ja00PATOPHBIX MCCIEOBAHUI U MPOMBIIIJICHHBIX UCIIBITAHUI
3aIIUTHBIX CBOMCTB IJICHOK, CO3JJAHHBIX HA MMOBEPXHOCTAX METAJlIa TEIUIOHEP-
reTHYeCKOT0 000PYIOBAHMS C TIOMOIIBIO KOMIIO3UITUI aMHUHOB;

- cXeMa J03MPOBKHM PAaCTBOPOB KOMIUIEKCHBIX PEareHTOB B TPAKT YHEPro-
OJIOKOB B 3aBUCHMOCTH OT MX TEIJIOBOH CXEMBI,

- pe3yNmbTaThl MPOMBIIUICHHBIX WUCIBITAHUN BEICHUS BOTHO-XHUMHUYECKOTO
peXruMa ¢ UCTIOIE30BaHIEM KOMIUIEKCHBIX PEarcHTOB;

- KOMIUTEKCHAs! METOTUKA HcciaeqoBaHus BiusHus KP Ha ocHOBe aMHHOB Ha
coctosinue BXP korinos TOC.

CooTBeTcTBHE NMACHOPTY cHelHaJbHOCTH. PaboTa coOTBETCTBYeT mac-
MOPTY CHIEUHAIBHOCTH: 8 YACHU (YOPMYIbl CREYUATbHOCHU: «TIPOOIEMBI CO-
BEPIICHCTBOBAHMSA ... U OOOCHOBAHUS HOBBIX TE€XHOJIOTHH ... M METOJOB ONTH-
MU3AIH ...BOJHBIX PEKHUMOBY; 8 YACHU 001ACMU UCC1e008aHUA — TIYHKTY 2.

«MccrnenoBanme, ... MOACTHPOBAHME IPOIECCOB, NMPOTEKAIOMIMX B arperarax,
CcHCTEMax U O0IIEM IUKJIIE TEIUIOBBIX 3IIEKTPOCTAHIINI; MyHKTY 3. «Pa3paboTka,
HCCJIEIOBAaHUE ... U OCBOECHUE HOBBIX TEXHOJIOTMH ... BOJHBIX U XUMHUYECKHX

PEKUMOBY»; NMyHKTY 5. «IloBbllIeHNEe HAIEKHOCTH M pabouero pecypca arpera-
TOB, CHCTEM ...»; MYHKTY 6. «Pa3paboTka BOIIPOCOB 3KCILUTyaTallMM CHUCTEM H
000py/IOBaHUSI TEIIOBBIX AJIEKTPOCTAHIINI.
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JlocToBepHOCTH H 000CHOBAHHOCTH Pe3yJbTATOB PabdoThI obOecreunBa-
€TCsl UCIIOJIb30BAaHUEM CEePTU(HLIMPOBAHHBIX KOMIUIEKCHBIX aMHHOCOECPIKAILIX
peareHToB U CTaHJapTU30BAHHBIX METOAOB aHAIU3a PACTBOPOB U IJIEHOK, COB-
NaJIcHHeM JIaHHBIX JIAOOpaTOPHBIX MCCIIEA0BAHUI Ha CTEHAOBBIX MOJENSX C pe-
3y/lbTaTaMU MPOMBIIIJICHHBIX UCTIBITaHUI, COrJIacOBaHUEM OTAEIbHBIX Pe3yibTa-
TOB C JaHHBIMM JIPYTUX aBTOPOB M pe3yJbTaTaMH HUCCIEIOBAaHUM IpYTUX IJIeH-
kooOpazyromux aMmuHOB ([TIOA).

Peanuzanus pe3yabTaToB padoThl. PesymbraTel paboThI peann3oBaHEBI
IIPU BBIAA4€ PEKOMEHIAINI IO MPOSKTHPOBAHUIO Y3JIOB KOPPEKIMOHHON 00pa-
60TKH, BO Bpems mpenmyckoBeix (Youmckas TOI-2 m Kupumckas ['POC) n
skcruryataifoHHbIX (Mommasckass [POC) OTMBIBOK W TpH BEIECHHH BOIHO-
XMMHYECKOTO PEXHMa C NPHUMEHEHHEM KOMIUIEKCHBIX PEareéHTOB Ha OCHOBE
aMHHOB. Pe3ynpTaThl paboThl NCIIONIB30BAHBI IPU pa3paboTKe MpOeKTa CTaHap-
Ta OpPraHM3aIlMM II0 BEACHUIO BOJHO-XMMHYECKOTO PEXUMa C TNPHUMEHEHHEM
KOMIUIEKCHBIX PEareHTOB.

Jluunoe yuactue aBropa. [Ipu HermocpeaCTBEHHOM Y4acTUH aBTOpa ObUIH
BBITOJIHEHBI HCCIIEIOBAHUS CBONCTB Pa3IMYHBIX aMMHOCOAEPIKAIINX PEareHTOB B
71a00PATOPHBIX ¥ NMPOMBIIUICHHBIX YCIOBHSX. ABTOP NPHHUMAJT aKTUBHOE yda-
CTHE B Pa3pabOTKE CXeM KOPPEKIMOHHOW 00pabOTKM TEIUIOHOCHUTEISI SHEPTro-
6nokoB TOC, pa3pabaTbIBai MPOSKTHBIC U CXEMHBIE PEIICHHS IO IIPEAITYCKOBBIM
1 3KCIUTyaTallMOHHBIM OYucTKaM obopyznoBaHus TOC, SBISUICS PYyKOBOIHUTEIIEM
paboT o BHEAPEHUIO aMHHOCOICPKAIINX peareHToB Ha 3Heprobmoke I1I'Y-800
Kupumckoit TPOC, TII'Y-60 VYdumckoit TIL-2, sneprodroke 200MBT Moi-
nasckoit 'POC u Ha psiie npyrux.

Anpodanusi pa6oTsl. OCHOBHBIE TOJIOKEHHUSI U Pe3yJIbTaThl AUCCEPTAIIH-
OHHOW PabOTHI MPOULIM anpodalrio Ha MEXIYHAPOAHBIX KOH(PEPEHIHUSIX U OT-
pacieBBIX HAyYHO-TEXHHUYECKUX COBEIIAHUAX, B TOM YHCIIE:

Mexaynapoatas koHdepenuus "ONbIT BHEAPEHUS HOBBIX BOIOMOATOTOBH-
TENbHBIX YCTAHOBOK M BOMHO-xuMuueckue pexxumbl TOC", (19-22 mas 2008
roga, r. MockBa, OAO «BTW»); Mexnynaponnas koHpepeHus «Bomomoaro-
TOBKa M BOJHO-XUMHUYECKHE pPEXHUMBD», (25 — 28 mas 2009 roma, r. Mocksa,
OAO «BTW»); MexnyHapogHoe HaydyHO-TeXHHUYECKoe coBernanue «[Ipumene-
HHE BOIBI B TerutodHepretuke», (17 — 19 mas 2011 roma, r. Mocksa, OAO
«BTW»); Mexnynaponanas xoH(pepeHus «BogomoarotoBka ©  BOJHO-
XxuMHUUeckue pexxumsbl. Llenu u 3amaun», (21 — 23 mas 2013 rog, r. Mocksa, OAO
«BTW»); 3rd International Conference "Interaction of Organics and Organic
Cycle Treatment Chemicals with Water, Steam, and Materials", (mait 2012, T'ep-
Manwus, . Xeimensoepr);

Taxoxe 1o pe3yibTaTaM HCCICAOBAHUHA U MPOMBIIUICHHOTO BHEIPEHUS II0-
my4deHsl nonoxurtensHsle pemenns OUIIC va paspabortannsie maTeHTs: «Cro-
€00 opraHu3anMy BOJHO-XMMHYECKOTO peXHMa Ha OCHOBE KOMIUIEKCHOTO aMU-
HOCOJIEpIKalllero peareHTa /sl TapoBOISHOIO TpaKTa SHeproOioKa ¢ maporaso-
BBIMH yCTaHOBKamMM», «Croco0 SKCIUTyaTallMOHHON OYMCTKH M IacCUBALUH
BHYTPEHHEH IOBEPXHOCTH KOTEJIBHBIX TPYO 3HepreTuyeckoro 6apabaHHOTO KOT-
Jla ¥ C1oco0 KCIUTYaTaliOHHOW OYMCTKHU M NACCHBALMM BHYTPEHHEH IMOBEPXHO-
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CTH KOTEJbHBIX TPYyO SHEPreTH4ecKoro KOTia-yTHIIN3aTopa Mapora3oBod ycra-
HOBKH (BapHUaHTBI)».

My6auxanuu. Marepuansl JuccepTaliy HAILUIM OTpaXkeHue B 23 omyOnu-
KOBaHHBIX paboTax, B TOM YUCIIE B BOCBMH CTaThsIX B BEAYIINX PELIEH3UPYEMBIX
xypHanax (o cuucky BAK) u B 15 craThsix B cOOpHHKAxX JOKIJIaJ0B KOH(pEpeH-
AH.

CtpykTypa M 00beM AuccepTamuu. Jluccepranust COCTOMT U3 BBEICHHUS,
IISITH TJIaB, 3aKJIIOYEHHA 10 paboTe, CIIMCKA MCHONb30BAHHBIX HCTOYHUKOB 13 98
HaNMEHOBAaHWH W HpHiokeHN. PaboTta m3moxkeHa Ha 128 cTpaHUIIaX MaIIuHO-
MMUCHOTO TEKCTa, BKIIOYaeT 53 pucyHka u 3 TaOIHIBL, KPOME TOTO TPHIIOKCHHUS
Ha 28 cTp.

OCHOBHOE COJEP/ KAHUE

Bo BBeeHuH 000CHOBaHa aKTyallbHOCTh TEMbI pabOTHI, CHOPMYITHPOBAHBI
LIeJIb U 3a/1a4M JUCCepTaluM, HaydyHas HOBU3HA, IIPAKTHYECKas 3HAYMMOCTh II0-
JIy4€HHBIX PE3yJbTaTOB, OCHOBHBIE IOJIO)KEHHS, BBIHOCUMbIC Ha 3aluTy, 000C-
HOBaHa INPHHAUIC)KHOCTh ANUCCEPTAIMU 3asBICHHOW HAay4YHOW CHEIUaIbHOCTH,
JOCTOBEPHOCTH PE3YNIBTATOB U JIaHa 00MIast XapaKTePHCTHKA CTPYKTYPHI pabOTHI.

B nepBoii riase mpuBeaeH 0030p IMTEPaTypHBIX AAHHBIX IO MpobiIeMaM
9KCIITyaTaliy KaK HEPreTHYECKUX KOTJIOB, TaK W KOTJIOB-YTHIN3AaTOPOB SHEP-
ro6iokoB [1I'Y, Ha KOTOPHIX NMPUMEHSIOTCS TPAAUIOHHBIE BOJHO-XHMUYECKHUE
pexxuMel. [loka3aHo, YTO NpPHUMEHSBIIMICS MHOTHE TOABI MOIXOJ K BOJHO-
XMMHUYECKHM pEXHUMaM KOTJIOB-yTHIM3aTOPOB HA OCHOBE HOPM [l SHEpreTude-
cKHX OapabaHHBIX KOTJIOB, CKHTAIOIINX OPTaHWYECKOe TOIUIMBO, TpeOyeT mepe-
cMoTpa. IlokazaHel OCHOBHBIE MPOOIEMBI MOBPEKAAEMOCTH M «y3KHE» MeECcTa
IIPH 3KCIITyaTalluu 000pyI0BaHMUs, CBA3aHHBIE C BEIEHHEM TPaJUIMOHHBIX BOJ-
HO-XUMHYECKUX PEKUMOB.

K Takum mpobiemam cienyeT OTHECTH KOPPO3MOHHO-IPO3MOHHBIN M3HOC
MeTalIa KOTJIOB B OJTHO- 1 IByX(a3HOM cpeie MpH BeIeHUH BOAHO-XUMHYECKOTO
PEeKHMa C MCIIOIb30BaHUEM TOJIBKO JIETYYMX IIEIOUYEH ISl BCETO TPaKTa, B TOM
YHuCcie W KOTJIOBOM BOJBI, M IIEIOYHOE OXPYIUMBAaHHE NPH BEICHWU BOJHO-
XMMHUYECKOTO peXHMa C MPHUMEHEHHEM TBEPJIbIX (HENeTy4nX) mieIodeid — s
KOTJIOBOI BOJIBI.

IIpoBeneH aHanmM3 MEpPONPHATHH MO PEUICHHWIO YKa3aHHBIX MpobjeM Io-
BpeXaaeMocTH (yKecToueHHne TpeOOBaHMH K KauecTBY HOOABOYHOM BOABI, yBe-
JIMYeHUE BeJIMYMHBI pH B KOHTypax NpH BEJCHUH aMMHAYHOTO PEXKHMA, M3Me-
HEHHE BOJHO-XMMHUYECKHX PEXHUMOB) U uX 3(dexruBHOCTS. [loKazaHo, mouemy
MIPOBOJIUMBIE MEPOTPHATHSA HE MOTYT PEIIUTh MPOOIeMy MOBPEkKAAEMOCTH, B
YaCTHOCTH, B MCIAPHUTEIBHBIX TOBEPXHOCTIX KOTIOB-yTHIM3aTOPOB IHEPTrobIIo-
koB [II'Y.

BeimosHeH 0030p anbTepHATHUBHBIX BOJHO-XMMHYECKHX DPEXHMOB C HC-
MI0JIb30BaHUEM OPTaHWYECKUX 00aBOK, HaUMHAasi C CaMBIX MPOCTHIX (3€pPHOBOI
Kpaxmai), U 3aKaHUUBas MOCIECAHUMH — KHCIOPOJONOTJIOTHTENIIMI HA OCHOBE
aMMHOB, HEUTPAIH3YIONMMH aMUHAMH, TUNICHKOOOPa3yIoUMH aMHHaMH.
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AHanu3 omnbITa 9KCIUTyaTallui TPaJUIUOHHBIX KOTJIOB OapabaHHOrO THIA U
KOTJIOB-YTHIM3aTOPOB KOMOMHUPOBAHHBIX CXEM ITOKa3bIBA€T, YTO ITH aMHHOCO-
JIeprKalliie peareHThl MO3BOJIAT CHATH psiJi MpoOJieM, B TOM YHCIE U NMpodieMy
KOPPO3HOHHO-3PO3UOHHOTO M3HOca. OcoOyro posib IpU BEACHUM aMUHOCOAEP-
XKAaIIEero peXxuMa WMeeT NPaBHIbHBIH BHIOOP KOMIIOHEHTHOTO COCTaBa KOM-
IIJIEKCHOT'O peareHTa.

ITokazan MeToaMUYECKHUI MOJXO0/ K BBIOOPY aMHHOCOJEPIKAIlNX PEarcHTOB,
KOTOpBIN TpeOyeT ydIUTHIBATh KaueCTBO O0OABOYHOM BOZBI AJIS MOAIUTKH KOT-
JIOB, COOTHOILICHNE B PEAreHTaxX HEHUTPAIM3YIOIINX aMHUHOB, 3HaYeHHE KO3 u-
LUEHTA PacIpeeICHUs AT BEICHHUS BOAHO-XUMHYECKOTO PEKUMA, (YHKIIUH
Ka)XI0T0 KOMITOHEHTA, BaXKHOCTh MX KOJIUYECTBA B Ka)KJOM KOMIUIEKCHOM pea-
rente. [IpencrasieH onmbIT sKcmuryaranuu poccuiickux TOC ¢ omokamu Y,
MIPUMEHSIOIIUX Pa3INUHbIE BOJHBIE PEXUMBI, B TOM UHUCIIE U C HCIOJIb30BAHUEM
JUISL KOPPEKIMOHHOM 00pabOoTKH KOMIUIEKCHBIX PEarceHTOB Ha OCHOBE aMHHOB.
Ocoboe BHUMaHHE YACICHO HEHTPATU3YIOIUM aMHHAM, MOKa3aHbl K03(duiiu-
€HTBI paclpejeieHus] Hanbojee paclpoCTpaHEHHBIX M3 HUX, a TaKkKe AWCIep-
CaHTaM, UI'PAIOIIMM OOJIBIIYIO POJIb IIPU UX MCIIOIB30BAaHUHU AT Psiia OTeparuil.

B 3akmroueHne caenansl 0000IIArONIIE BEIBOABI IO PACCMOTPEHHOMY Mate-
pHaty, Ha OCHOBaHHH KOTOPBIX c(hOPMYJIMPOBAHBI 3a/1a9l PabOTHI.

Bo BTOpOIi ri1aBe MPOBEICHO METOANYECKOE 0OOCHOBAHME BBIOJTHEHHBIX
JKCIEPUMEHTOB, PACCMATPUBAOTCA NPEANOCBUIKH HCIONB30BaHUS aMUHOB IS
BEJICHUS BOJJHO-XUMHUYECKOT0 PEKUMA U CO3JAHHS 3aIlIUTHBIX MJICHOK.

[IpuMeHeHHe HEUTPATU3YIOIUX aMHUHOB BMECTO aMMUAKa MO3BOJIIET CHH-
3UTh IIPOLIECCHl KOPPO3HOHHO-IPO3HMOHHOIO M3HOCA BO BTOPOM KOHTYpPE aTOM-
HBIX JJIEKTPOCTaHLIMHA. Ha HEKOTOpBIX TEIUIOBBIX 3JIEKTPOCTAHLUAX CPEIHErO
JIaBJICHUS MCIIONB3YIOTCSI CMECU HEMTPAIM3YIOIUX aMUHOB, KaK IIPaBUIIO, LIUK-
JIOTEKCHJIaMMHA M MOP(OJMHA, a TaKXKe aMHHBI-KHCIOPOJONOIIOTUTENN (IH-
STHITUAPOKCUIIAMHUH).

OpHako 5BTH peareHThl MPUMEHSIOTCS TOJNBKO JUISI BEJEHHS BOJHO-
XMMHYECKOTO PEKUMa OIHOTO KOHTypa. JI1s BelIEeHUs BOJHO-XMMHYECKOIO pe-
KHMMa KOTIa-yTHIM3aTOpa, UMEIOLETO JBa WM TPH KOHTYpa LUPKYJSALUH, Tpe-
OyeTcst Takoi peareHT, KOTOpbIi Mor OBl obecrieunts TpedbyeMyro Bennuuny pH
KaK B KOHTYpax LUPKYJSALUY, TAK U BO BCEX OCTAIBHBIX TOUKaxX TpakTa. PeareHr,
COJIeprKaIlMi ONTUMAJIBHYIO TPOIOPLHI0 HEHTPAIU3YIOMINX aMHHOB, CIIOCOOCH
nojAep>kuBaTh pH B KOTIOBOM BOJIE PH PA3INYHBIX TAaBICHUAX.

[Ipumenerne amMuHOB ¢ K03(duimenTom pacmupeneneHuss 6oiee HU3KUM,
4YeM y aMMHaka, MO3BOJIMT MOJTHATH BeMUUrMHY pH B )KHIKUX IUIEHKaX HCIapH-
TENBHBIX KOHTYPOB, COXpaHss BBICOKHME 3HAa4YeHHUs BenuuuHbl pH B mape. IInen-
KOoOOpa3yromue aMUHBI, BXOISIINE B COCTaB KOMIUIEKCHBIX PEareHTOB M o0ua-
JIal0IMe BBICOKOW TeMIlepaTypoi KOHJEHCAllUM, TaK)Ke€ MOTYT BHECTH CBOM
BKJIaJ] B CHIDKEHHE KOPPO3HOHHO-3PO3HOHHBIX ITPOLIECCOB 32 CYET MOAN(DHUKALIIH
CBOICTB MOBEPXHOCTH TPYO W M3MEHEHHUS! CBOMCTB COOCTBEHHO TETIJIOHOCHTEIIS.
ITokazaHa BO3MOXKHOCTH CO3/IaHMs 3AIUTHBIX IUIEHOK Ha TPYOONpOBOAAX Jaxke
IIPHU HE3HAYUTEIHHOM COAEPIKaHUM PEeareHTa B TPaKTe.



Jluist mpoBeZIeHUsT DKCIIEPUMEHTAJIBHBIX MCCIIEA0BaHUi OBl pa3paboTaHbl
W CO3/1aHbI CTEHIBI JUIs TIPOBEICHHS pa0O0T IO TPEM HAIPABJICHHSIM.

1 Jlns onpenenenust Bo3moxkHocteld padotel KP npu amurnom BXP B na-
poBoii cpeze, 6611 paspaboran creny (Puc. 1) u BeIOpaHBI mapameTpsl ero pabo-
ThI, MapKH IPUMEHSIEMBIX PEareHTOB (LIETaMHH, SIIypaMHH) U METOABI OLICHKH HX
3G PEKTUBHOCTH MPUMEHUTENIBHO K YCIOBHSM IKCILTyaTallH apoBBIX KOTJIOB U
KOTIIOB-yTHiI3aTopoB 610koB [II'Y. Pabouas temmeparypa BOIZOKHUCIOPOIHON
cpensr 180+300 °C, maBmenue nawampHOoe 25,0 Mlla pexyrmmposanocs go 7,0 —
15,0 MIla, ckopocTh IBIKEHHS IIOTOKA PETyYIUpPOBalIach B COOTBETCTBHHU € HPO-
rpaMMOM.

Puc. .1 Dxcnepumenransublid creng BTU

B mponiecce uccneoBaHMA ONpeAesUIMCH OYHIIAIOIINE H ITACCHBUPYIOIINE
CBOWCTBA Pa3IMYHBIX MAPOK KOMIUICKCHBIX PEarcHTOB, IMPOBOAMIHCH HCCIEI0-
BaHUS W ONTHUMH3AIHUS PETIaMEHTa BEICHHSI BOJHO-XHMHYECKOTO peXHMa C
HpI/IMeHeHI/IeM aMHHOCO}]ep)KaIlII/IX peaI‘eHTOB HyTeM OLICHKHW HX BJIMAHHUA Ha
(hopMHUpOBaHKE 3AIUTHON MICHKH.

Ha ycrtaHoBKe mpemycMOTpeHa cucTeMa Mojadyd aMHHOCOJIEPIKaIlIero pea-
IeHTa B KOHTYD Mepea dKCICPUMEHTAIBHBIM YIaCTKOM, COCTOSIIIAs U3 HACOCOB-
JI03aTOPOB C PETYIUPYEMOM MPOM3BOJUTEIBHOCTBIO U Oaka-MepHHUKA pabodero
pactBopa. [yis onpeaeseHnss KOHIICHTPAILMU peareHTa B paboueii cpeze creHaa
MPEeIyCMOTPEeH OTOOp TPOOBI Tepen PEryIUPYIOIIUMHI PacXod TEIUIOHOCUTEIS
BEHTHJISIMU.

2 J1nst mpoBeIeHHS MCCIIEeIOBAHUH IO OMPEACTICHHIO BO3MOKHOCTH (HOpMHU-
POBaHUS 3aIIUTHBIX MOJICKYISIPHBIX CJIOEB IICHKOOOPA3yIOMMMHA aMUHAMH OBLI
HCIOJIb30BaH dKcnepuMenTanbHblid cren)l HL «M3HocToiickoCThY.

IIpy BBINOIHEHUM CTEHIOBBIX MCCIEIOBAHMN 110 U3YUYEHMIO B3aUMOIECHUCT-
BHUSI METaJUIa C KUIKOW (ha30i TEIUIOHOCUTEJIs, ISl TIOJIydeHUs] CpaBHEHHUS (-
(EKTUBHOCTH aMHUHOCOEPIKAIUX PEArcHTOB MPU CO3AaHWHU 3aIUTHBIX [UICHOK
ObUT BBIOpAH PEareHT C JOCTATOYHO BBICOKHM COJCPYKAHHEM ILICHOYHBIX aMHU-
HOB, a uMeHHo Cetamine V-211. B kauecTBe peareHTa CpaBHEHHs ObLUT BHIOpaH
okraaermiaamMud (OJIA), T.K. HA er0 OCHOBE HAKOTUICH 3HAYUTEIbHBINA OIBIT BBI-
MTOJTHEHUSI KOHCEPBAIUU 000PYA0BaHHS HA JUTHTEIBHBIA CPOK.
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O06pa3upl w3 cranu Cr.3, BBINOJHCHHBIC B BUJC IUIACTHH, MOMCIIAIUCH B
pabouyi0 eMKOCTh, H3TOTOBICHHYIO U3 HepKaBelomeil cramy. EMKoCTh 3amomnus-
Jach cHavana BOJHbIM pactBopoM Cetamine V-211 ¢ pabounMu KOHIICHTpAIIHSI-
mu 0,5; 1,0; 2,0; 4,0 Mr/z[M3, BpeMS SKCIIOHUPOBAHUS COCTaBIsIO 24 yaca mpu
TeMIleparype 20°C; 80°C u 120°C. 3arem 6511 MIPOBEJICH OMBIT C BOJHOM dIMYJIIb-
cueit OJIA ¢ pabounmu kounentpanusamu 10; 30; 50 u 70 MF/,HMS, BpEMsl 3KCIO-
HUPOBAHUs COCTABIsNO 24 uaca npn temmeparype 80°C n 120°C. Cosmanne Ha
MTOBEPXHOCTH 00pAa3IOB 3aIIUTHON IUIEHKH NMPOBOAWIA B JTUHAMHUYECKHAX yCIO-
BHSIX.

3 Jlns mpoBeieHUS WCCIICHOBAHUHA IO BIUSHHUIO KOMIUICKCHBIX PEarcHTOB
Ha KaTHOHHUT OBUTH pa3paboTaHbl TabopaTOpHAs yCTAHOBKA M METOAMKA IPOBE-
JICHUsL JKCIICPUMEHTA. BBUTM BBIOpAHBI CIEIYIONIME PEIICHHS METOAMYCCKIX
BOIPOCOB, BO3HUKIIIKUX B XOJ€ MOCTAHOBKH Pa0bOTHL: 1) BBIOOpP KOMITOHEHTA
JUTS AHAWKALUU KOHICHTPAI[HOHHOTO MPO(MIL U METO/a WHAMKAIUU — Hempe-
peiBHas pH-MeTpus; 2) MHTEpIpETaIUsl MOJIy4aeMbIX IKCIICPUMCHTAIBHBIX JaH-
HBIX — CPaBHEHHUE C paOOTOMN MPHU UCIIOJIE30BAHIH HCOPTaHUYECKOTO 3arpsi3HUTE-
as1 (NaOH); 3) perenepariiusi 0TpaOOTaHHOIO KATHOHUTA — METOJ KOMIUICKCHOM
pereHeparmn. B ncciejoBaHUAX CPaBHUBAIOCH BIMSHUEC Ha KATHOHHT XeJaMHHA
1 IIeTaMUHA.

[Ipu BEHIONHEHUH AWCCEPTAIIIOHHON pabOTHI IO HMCCIEIOBAHUIO CBOWCTB
AMHIHOCOJEPIKAIINX PEareHTOB W UX BIHMSHHUIO HA COCTOSIHUE TIOBEPXHOCTEH TeIl-
Jo3HepreTudeckoro obopynoBanms TOC OBLIH MPUMEHEHBI CICTYIONINES METOIBI
U MCTOJIUKH:

-OI[CHKA KaIleJIbHBIM METOJOM KOPPO3MOHHOW CTOHKOCTH MAarHeTHTO-
AMHHOBBIX IUICHOK, CO3/JAHHBIX KaK B MPOIECCE BBITOJHCHUS CTEHIOBBIX HCCIIC-
JIOBaHUii, TAK M B IPOMBIIIIJICHHBIX YCJIOBHSX Ha IOBEPXHOCTH MeTajlia Tpyo;

- METOJMKA OMNPEACICHUS BIUSHUS aMUHOB HAa OOMEHHYIO €MKOCTh KaTHO-
HUTOB, IPIMEHSAEMBIX B CXeMax KoHAeHcaToouncTku Ha TOC;

- OLIEHKa KOPPO3MOHHON CTOMKOCTH 3alIUTHBIX IUICHOK Ha MOBEPXHOCTAX
00pasIoB C MOMOIIBIO CHATHS MOJSIPU3AIOHHBIX KPUBHIX;

- METOAWKH aHATUTHIECKOTO M MPHOOPHOTO KOHTPOJIS, TIPUMCHIEMBIC Ha
T3C.

- MeraorpadUIecKuil aHaIM3 CTPYKTYPHl OTJIOKEHHUH: HCCIeJOBaHUE
MHUKPOCTPYKTYpPBI TOBEPXHOCTHOTO CIIOSI C HCHOJB30BaHUEM CKaHUPYIOIIETO
3NEKTPOHHOTO MUKPOCKOIIA BRICOKOTO PAa3peIIeHHs U ONPEIeIeHNE 3JIEMEHTHOTO
cOCTaBa MOBEPXHOCTHOTO CIIOSI C MICIIOJIb30BAHUEM CHCTEMBI SHEPTOANCIEPCHOH-
HOTO PEHTT'€HOBCKOT'O aHAJIN3a,;

Bce BuImenepeyncieHHoe, a TakKe CpaBHEHHE PE3yJbTaTOB C JaHHBIMHU
JOPYTUX aBTOPOB M IPOMBINIICHHBIC WCIBITAHUS Ha JICHCTBYIOMEM 000pya0Ba-
HUH [TO3BOJISIIOT CYMTATH PE3YJIbTATHI JOCTOBEPHBIMH.

B Tperbeii riaBe mpencTaBICHBI PE3YNBTAThHl 3KCIIEPHUMEHTOB IO BCEM
TpPEM HANpaBJICHUSIM PaOOTHI U BHIITOJIHCH UX aHAIU3.

s mepBoro skcrepumeHta Obutn BbiOpanel Cetamine V-211, coxepixa-
muil ToNbKo Helrpanusyromue amunbl U [TOA, u Cetamine V-2000, coaepixa-
[IU{ B COCTABE €IIe U JUCIICPCAHT.
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IIo pesynomamam skcnepumenmos nepgozo Hanpaeienusn ObUIY CIENaHbI
CIIEAYIOLIE BHIBOIBI:

1 IMpu ucnonezoBanuu Cetamine V-211 xoppo3HOHHbBIC IOTEPH HA METAILIE
OTCYTCTBYIOT, OYHIIAMOLIas CIIOCOOHOCTh pearcHTra B IIape He3HauuTeJbHas,
CTOMKOCTH CO3/IaHHOM 3aIUTHOI MIIeHKH — HopMaibHast (Puc. 2).

2 Tlpu ucnosnp3oBannu Cetamine V-2000 Ha moBepXHOCTH 00pa3iia MosBuU-
JMCh OYTPUCTBIE OTIOXKEHHS, KOTOPBIC MPEICTABIAIOT COOOM NUCHEPCAHT, BXO-
nsmuit B cocras peareura (Puc. 3).

Puc. 2 - CocrosiHne BHyTpeHHHX 1oBepxHOocTell  Puc. 3 - CocTosiHEE BHYTPEHHUX OBEPXHOCTEH
o0pasmos mociie 06padotku Cetamine V-211. o06pastos mociie 0opadotku Cetamine V-2000

CJjecTBMA M3 BTOPOI0 BHIBO/A:

A. Pearenr ¢ JAUCIICPCAHTOM HEJIb34d HPUMCHATDH JIA MAPOBLIX IIPOAYBOK;

B. Pearent, comepxaniuii JucriepcaHT, HE MOXET OBITh NPUMEHEH IS Be-
JIEHUSI BOJHO-XUMHUUYECKOI'O0 PEKHUMA, €CIIM PETYIUPOBAHHUE TEMIIEPATYpPHI MeEpe-
TPEeTOoro napa MPOU3BOJUTCS BIPHICKOM MUTATEIBHOMN BOJBIL.

Ilo pe3yiomamam IKCREPUMEHmoe 6mopo2o HanpaeienHus — OIpPCLiic-
HHE CBOMCTB KOMIIJICKCHOTO pcarcara B BOZ[HOI7[ Cpeac — MOKHO cAejaThb CJie-

JYFOLIHE BBIBOJBL:
1. Ilpu xoHCepBalUH TEIUIO3HEPTETUIECKOTO 000PYAOBaHHUS CPOKOM 0 6

MecCsIIeB pekoMeHayercs nmpuMensTh Cetamine V-211, Ha Oojiee [IUTEIbHBIN
nepuon — OJIA. Iy oleHKH BO3MOXHOCTH 00Jiee IITUTEeILHOW KOHCEPBAIUU C
npumererneM Cetamine HEOOXOMMO BBITOJHHUTH JOMOJHUTEIBHbBIE UCCIIeTOBA-
HUs ¢ KoHIeHTpanuel Cetamine paBHOW TOH, 4TO OblJIa UCCIIEZIOBaHA B CITydae C
pactBopamu OJIA.

2. Ddodexr ormbiBkr OJIA momydaercst 6ojee cymecTBEHHBIM Uit 00pas-
[IOB, HMEIOIINX BBICOKYIO CTEIICHb 3arpsS3HEHHOCTH. {751 OTMBIBKH 00pa3loB C
MaJIOW CTENEHbI0 3arpsA3HEHHOCTH MOXXHO PEKOMEHAOBAaTh IMPUMEHEHHE
Cetamine V-211. CreneHb OTMBIBKH CYIIECTBEHHO MOBBINIAETCS MPH HArPYKe-
HUH 00Pa3IOB TEIIOBBIM MOTOKOM (Puc. 4).
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Puc. 4. OrMbiBouHBIH 2 dexT mocite 06paboTku B TedeHue 8 uac npu t=60°C (cnea — OJIA,
C=30mr/nm°, cipaBa — Cetamine V-211, C=4,5mr/mn°)

3. Meramiorpaduueckie HCCICIOBaHUS OOpPa3lOB MOKA3aJId HAJHMYUC B
HCCIICIOBAaHHBIX 00pa3Iax MpOMEKYTOYHOTO 3aIIUTHOTO cinos. CpemHss TOJIIIH-
Ha cJiog B3aumMoJeucTBHg gocthracT 100 MKM M MOKET OTJIIMYATHLCS IO CBOEH
BHYTPCHHEH CTPYKType, MO PACIOJNIOKEHHUIO, pa3Mepy U MOPSAAKY CIIEIOBaHUS
cnoeB. OOIIast TOMIIUHA TOBEPXHOCTHOTO CJIOS KOJIEOIETCs B Ipeieax oT 5 10
141 mxm B 3aBrcuMOCTH OT obpasia (Puc. 5).

OTJIOXKCHUA

Puc. 5. - Xapakrep U3MeHEHHS CTPYKTYPHI M COCTaBa 3aIlUTHOIO CJIOS 110 TryouHe (a,0,B);
Bl — yBeNMUYEHHBIN QparMeHT Clost pHCYHKa B.

Takum 00pa3oM, MOXHO 3aKJIIOUUTh, YTO IKCIICPUMEHTATIBHO MOJIyUYCHHBIC
Pe3yNbTaThI IO BIUSHUIO IUIeHKOOOpa3yomux amuHoB Cetamine V-211 Ha pa-
00Ty OCHOBHOTO 3HEPreTHYCCKOr0 000PYI0BaHMS TAPOBOASIHOTO KOHTYpPA U €ro
BOJIHO-XMMUYECKUN PEIKUM MO3BOJIIFOT PEKOMEHIOBATh €ro JJIs 3aIluThl 000-
pynosanus TOC.

Pe3ynomamept IKCnepumMenma mpemsez0 HAnPAGiAeHUus no 6030eicmaeulo
KOMNJIEKCHBIX PeazeHm o8 Pa3iudHbIX MAPOK U KOMROZUYUOHHO20 COCMA8A HA
UOHUMBL NO360IUNU COETIAMb CTIEOYIOUiUE BbLEOODL:

1) CpaBHUTENbHBIN aHAJINW3 PEAreHTOB Pa3HbIX TOPrOBBIX MAapOK IMOKa3al
OTIIMYHE B COCTABaX KOMIIOHCHTOB, BXOJSIIMX B UX COCTaB; 2) YCTAaHOBIICHO,
YTO COpOLUS TUIEHKOOOPA3yIOIIEro KOMIIOHEHTa XEIaMUHOB MPHBOINT K HEOO-
paTEMOMY CHIDKCHHIO 0OMEHHOH eMKOCTH KaTroHHTA (110 40% mociie 0JHOKpaT-
HOTO HACBHIIICHHsSI) HEMOCPEJCTBEHHO B XOJIe MOHHOTO OOMEHa, IUIEHKOOOpa-
3YIOMHH KOMIIOHEHT [IETAMWHOB HE CHI)KaeT OOMEHHYIO €MKOCTh KATHOHHTA; 3)
OTaryaeTcss u XapakTep BIMSIHHS JUCTIEPCAHTOB B 3TUX KOMIO3UIIHSIX: HATNIHE
JTUCTIEpCaHTa B XeJaMHHE MPUBOJUT K O0Opa30BaHUIO KOJUIOMIHOW IJICHKH Ha
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MMOBEPXHOCTHU YacTHIl. B ciydae ¢ meTaMHHOM IMOJ00OHOTO BIMSHUS IUACIICPCAHTA
He 3adukcupoBaHo. 4) BeIsiBIIeHa MOCIEIOBATEIBHOCTE COPOLIME KOMIIOHECHTOB
XeJlaMMHA B TMPOLECCe KATHOHHOTO OOMEHA: |- HEHTpalu3yIoIWe aMWHBI,
2- TICHKOOOPa3yIOIIIe aMUHBI, 3-UCIICPCAHT.

P T——— -

L S —
- —— e L 1

e T { . f :

FUCrgoooms B0 e Weasiae) » Mrnomaxsis v e s o

e s ) i i | s e e I

Puc. 6 - BrmsiHne peareHTOB pa3InIHEIX MapOK C OANHAKOBBIM KOMIIOHEHTHBIM COCTaBOM Ha
pabouyro oomeHHyt0 emkocTh (POE) katronuTa

I'maBHBIN BBIBOA, IPEACTABIIAIOIIUNA UHTEPEC ISl SKCILTyaTalluu U IIPOEKT-
HBIX OpTaHU3aIli, 3aKJII0YaeTcs B CICAYIOIEM: IPU OYHUCTKE KOHIEHCATOB Ha
aBTOHOMHBIX (AOY) miu 6nounsix (BOY) obecconuBaronmmx ycTaHOBKax HEOO-
XOIMMO YYUTHIBATh COCTaB M MapKy MPHUMEHSIEMbIX aMUHOCOJAEPKAIUX pearcH-
TOB.

B uyerBepToii ri1aBe NpeIIOXKEHBI CIIOCOOBI PEIICHHS JO3MPOBKU KOM-
IUIEKCHBIX PEarcHTOB B 3aBHCUMOCTH OT THIA M TEIUIOBOM CXEMBI KOTIA, MPEa-
JIO’KEHBI OCHOBHBIE KpUTEpUHU KOHTpoIst BXP npu BeleHMM aMHHHBIX PEKUMOB.

Jis ydeta noBeJieHHs KOMIOHEHTOB, BXoAsIux B coctaB KP BBeneHsl mo-
HATHSL:

1 Kosddpumuent pacnpenenenns (K,) — oTHoLIeHHE COiepKaHus BELIECTRA
B IIape K ero COJepXKaHUIO B KOTIIOBO BoE.

2 Koaddunuent Bosspara (K,) — OTHOImIEHHE COAEPKAHUS KOMIIOHEHTA B
KOHEYHO! TOYKE K €ro COAEp KaHUI0 B HAYAJIbHOH.

Koad¢unnent Bo3Bpara 3aBUCHT OT MHOXecTBa (akTopoB. B wactHOCTH,
AJI HEWTPalu3yIOWUX aMUHOB, Koraa K, sBIfeTcs BENMYMHOH IOCTOSHHOMH,
KOJINYECTBO BO3BPAIIa€MOr0 aMHHA 3aBUCHT OT KOJMYECTBA M COCTaBa MpHMe-
cell, MOCTYNAIUX B KOTEN C MUTAaTEIbHOM BOJIOM, TEPMOJIN3a aMUHA B IapoIie-
perpesarerne, a Tak)Ke NPOJYKTOB TepMoin3a npumeceil. Yem Hmxke koapdunn-
€HT paclpe]esieHns], TeM OoJbllle HEWTPalIn3yIoIero aMMHa OCTaeTcsi B KOTJIO-
BOii BoJle, obecnieunBasi B Heil Oonee Bbicokuid pH. Helitpanmm3syromue aMuHbl ¢
BricokuM K, obecneunBaror B Gonbieil ctenenn BenuuuHy pH B napoBom Tpak-
te. Ha KoaddunmeHT Bo3BpaTa KOMIOHEHTA BIHSIOT MIPHCOCH! YTIIEKUCIOTHI HITH
YXYALICHHOE KAa4eCTBO AO0OABOYHOM BOJBI, MPH ITOM, B 3aBUCHMOCTH OT BHUIA
NIPUMECH, KaXKIblil U3 HEUTPaIU3YIOLIUX aMHUHOB MOKET PacxoA0OBaTbCs B pas-
HOW cTemneHy, a KodgduuueHT Bo3BpaTa Oynet mersaTbes. g [TOA koaddumm-
€HT BO3BpATa 3aBHUCHT OT COCTOSHUS 3aIUTHBIX TUVICHOK Ha METaJlIe ¥ TePMOII3a
B BBICOKOTEMIIEpATYPHOI YacTH TpaKTa M HE 3aBHCUT OT KadyecTBa J00aBOYHOMH
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BoJbI, nocrynatomedl B koten. Koaddunuent pacnpenenenus [1OA, nonyuen-
HBII B 1a0OPAaTOPHBIX YCIOBUSX, OyJEeT OTINYAThCS OT 3HAYCHUH, IIOTyYSHHBIX B
peajbHBIX YCIOBUSIX IKCIUTyaTallul 000pY/IOBaHUSL.

C yuyeToM BBIIIEH3IIOKEHHOTO OBUM TPEIUIOKEHBl OCHOBHBIC MPHHIHITBI
OpraHM3aliK JI03UPOBKU PEareHTOB B TPakT sHeprotsioka. Ha mpumepe Oapa-
6aHHOTO KOTJIa IOKa3aHbl (Puc. 7) OCHOBHbBIE TOUKU JO3UPOBKH U Pa3IMUUE MPH
HX UCTIOIb30BAaHUM.

T toukn T1: (Ci- C') X (1 + Qun) + Ay X (L + Qun) = Cii + Ciiy X G

HH}I TOYKH T27 (CK - Cv) X (1 + ql-m) + dp = Cn + CKB x an

Ortcropa cnegyeT, 4To A03MPOBKa B TOUKy T1 mpuBOAMT K OonbiieMy pac-
XO/ly pearcHTOB, OJHAKO, 3TO HE O3HAYaeT, YTO €€ HEOOXOAMMO HCKII0YaTh HX
CXEMBI.

Ha npumepe TemIoBBIX CXeM KOTJIOB-YTHIIM3aTOpPOB 3HeproGmokos I1I'Y
MOKa3aHO, 4TO 00s3aTeNIbHO JIOJDKHA CYIECTBOBAaTh TOYKA BBOJA pearcHTa B
KOHJIeHcaT JUIs 3aIllUThl Ta30BOT0 MOJOrpeBarelis KoHIeHcaTa. Pacuer y3na kop-
PEKIIMOHHOI 00pabOTKM KOTJa-yTHUIIM3aTopa O0s3aTeNIbHO JOJKEH YYHTHIBAThH
TEIJIOBYIO cXeMy (IOoclieloBaTeNbHasl WM IapajuieslbHas), KOJIHYECTBO KOHTY-
poB u paboume mapaMmeTpsl — JaBlICHHE B O0apabaHaxX KOTIa, a TAaKXKe HaJINIUE
unu orcyrcrBue bOVY.

Puc. 7. Touku BBOA peareHToB Juist 6apabaHHOTO KOTJIa

IToxa3aHa 3HaUMMOCTb U POJIb KaXKAOW TOUYKHU JO3UPOBAHUS PEAreHTOB MPU

BEJIEHUU BOJTHO-XUMHYECKOTO PEKUMA JIJISI PA3INIHBIX TETJIOBBIX CXEM KOTJIOB.

Hnst amuaabix BXP He cymiecTByeT crenualbHO pa3pabOTaHHBIX HOPM,
OJIHAKO PAJ MOKa3aTelei Moxer ObITh B3T U3 [ITD. Bmecte ¢ Tem cienyer 00-
paTUTh BHUMaHuUE Ha MokaszaTelu pH u 3JeKTponpoBOJHOCTH B PA3IMYHBIX TOY-
Kax TPaKTa.

OCHOBHOM KOHTPOJIUPYEMOH BEIHMUMHOM MIPU BEAECHUH BOJHO-XUMHUYECKOIO
pekuma NoJKHA ObITh BenmduHa pH, KOTOpasi 3aBUCHT KaK OT KOJIHYECTBA MPU-
Mecell B BOJIe U Mape, TaK U OT COOTHOIIEHUS HEUTPaTH3yIOIIMX KOMIIOHEHTOB B
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peareHTax. DNeKTPOIPOBOJHOCTb Mapa JODKHA COOTBETCTBOBaTH HopMmaM I1TO.
B T0 xe Bpems1, momumo pH crienyeT opueHTHpOBaThHCS Ha APYroi 00bEKTUBHBIH
HOKa3aTelb COCTOSHUS TPAKTa HEProbaIoKa — CoiepKaHKe IIIEHKOO0OPpa3yIoLHX
amuHOB (ITOA). Hamiuue ITIOA B TpakTe TOBOPHUT O TOM, UTO CYIIECTBYET BO3-
MOJKHOCTb 3alllUTHl TPAKTa B CIIydae MOBPEXKICHUS 3aLIUTHBIX MJICHOK.

IIaras rnaeBa mocsieHa pe3yabTaTaM ONBITHO-IIPOMBIIIIEHHOTO BHEIpe-
HUSI KOMIUIEKCHBIX PEarcHTOB Ha OCHOBE AMHHOB Ha Pa3lNYHBIX SHEPTOOIOKax.

BHenpenne npoBOAUIOCH B COOTBETCTBUH C pa3paOOTaHHBIMUA METOIAMHU U
COCTOSUIO M3 BBIOOpA PEarcHTOB, OTMBIBKM MOBEPXHOCTEH HarpeBa (IKCILTyaTa-
IUOHHOW WM TIPENTyCcKoBON), BereHnss BXP Ha ocHOBe pa3paboTaHHON TEXHO-
JIOTHU ¥ MEPONPHUSATHI 10 KoHcepBanuu. IlokasaHsl Tpu mpumMepa.
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U = : 100
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E H_.—- > - = P
£ 4 1008 3
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=4¢—pHKB —li—® KB =—k—zeH [l —=<W3, MBT P G, KTCICN2

Puc. 8. Ilokasarenu kadecTBa KOTJIOBOI Bogbl 1 Puc. 9. Copnepxanue jxenesa B TpakTe 3/0 CT.

napa TIpH BeIEHHHM aMuHOcozepxkamiero BogHo-  Ne 10 nmpu mycke 27.05.2012 r. IIpocmoii 610-

XUMHYECKOTO PeXKIMa ka — 16 oneit. 12:20 — posowcue komna. 14:37 —
BKIIIOYEH 6 Cemb.

B nepeom npumepe paccMaTpHBAIOTCS PE3yNbTaThl BHEAPEHHUS BOJHO-
XHMHYECKOIro peXrMa C UCIOJIb30BAHUECM pE€arcHTa Epuramine Ha HEpProoJIoKe
210 MBt 3A0 «Monnasckas [POCy», ¢ 6apabanubiM koTiioM TTM-104C u Typ-
ounoit K-210-130. ITo pa3paboTaHHBIM IporpaMMaM OBLIH TPOBEIICHEI «BBIBAp-
Ka» U mepeBoJI YHeprodioka Ha amuHHBINH BXP. B pesynerarte «BeIBapKm» OBLTH
MOJTBEPAKIEHBl OTMBIBOUHBIE M MACCUBUPYIOIUE CBOMCTBA PEareHTOB: CHUXKE-
HUE KOJUYECTBA OTJIOKEHUM B 3xoHOMai3epe ¢ 850 no 130-300 /™M, a B JKpaH-
HBIX TpyOax co 150 no 60 r/M°, CTOMKOCTD 3aIIMTHBIX TICHOK — BhICOKast. KOH-
TPOJb TMOKa3aTeNell BOJAHO-XMMHYECKOTO PEXHMMa BBISIBHII 3aBHCHMOCTH MEXIY
BenM4MHON pH M yaenpHON 31€KTpOIPOBOAHOCTHIO KOTJIIOBOM BOXBL. B pe3ynb-
Tare Hanaaku BXP Obutn mosydeHbl pe3yabTaThl, MOATBEPIKIAIONINe COOIIoe-
nue HopM (Pumc. 8). Bricokme 3amuTHBIE CBOHCTBA peareHTa TakkKe ObUIN IMOJ-
TBEPKACHBI IIPU BBIPE3Ke 00pasIoB yepe3 7 MECSIeB SKCINTyaTalllii M BO BpeMs
myckoB u3 pesepsa (Puc. 9).
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Puc. 10. IToka3arenu kauectBa Boxsl nepexa I'TIK

pH. ¢ pH

Wi, MBv, kosmenrpamms TOA, mer/a

Bo emopom cnyuae nioxkazansl pe3ynbTatsl BHeapeHus BXP Ha sneproGio-
ke [II'Y-60 Ydumckoit TOL[-2, ¢ KOTIOM-yTHIU3aTOPOM JIBYX HABJICHUH, BbI-
MIOJTHEHHBIN 110 «I10CJIe0BATEeNbHOMNY cxeMme. [lokazaHbl pe3yabTaTsl IOCHE MPo-
BeaeHus Hananku (Puc. 10), a Taxoke pedynbrarsl KoHTpoist [IOA (Puc. 11) npu
BegeHun BXP. OrnuumeM 3TOro Kotna sBIs€TCS NOJNMTKA aMHHHPOBAaHHOMN
BOs10H, nosToMy Hanuuue IIOA B TpakTe Mmoka3bIBaeT pojb KOMIUIEKCHOTO pea-
reHTa npu Benenuu BXP.
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24.10.12r,12:30

14:30
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Puc. 13. CooTHOIIEHIE MEXKTY 3HAUCHHSI-
mu pH B 6apabaHax KOTIa-yTHIN3aTOPa

26.10.12r.18:30

Pesynpratel Hamagku BXP Ha sHeprobioke II'Y-800 Kupumckoit 'POC
MOKa3aHbl Ha mpemovem npumepe. Ha puc. 12 mpuBeneHbl JaHHBIE IO BETHYNHE
pH xotnoBoit Boasl BB/l 1 nmoka3arenu kadecTBa mnapa, COOTBETCTBYIOIINE 3TUM
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3HadeHusM. Ha puc. 13 nmpuseneHo cpaBHeHue 3HaueHuil pH KOTIOBO# BOJBI
6apabaHOB BCEX JIaBJICHWH, U3 KOTOPBIX CIEIYET, YTO OHHU 3aBHUCST OT KOdpPu-
LUEHTOB pacnpe/eNieHus HeHTpanu3yomux aMiuHoB. Ha sTom 61oke ObutH Mo -
TBEPXKJICHBI SKCIIEPUMEHTAILHBIE JTaHHBIe N0 Bo3neiicTBuio KP Ha moHOOOMEH-
HBle Marepuaibl: oOMeHHas eMKocTh (GuibTpoB BOY mocne perenepauuu He
W3MEHWNIACh, QUIIBTPBI OOECTIeUnIIN Ka4eCTBO KOHAEHCATa Ha BBIXOJIE Ha YPOBHE
0,07 MmxCmMm/cMm.

Taxoke B ri1aBe MOKa3aH SKOHOMHYECKHH 3G QEKT Mpu BEIACHHH aMHHHOTO
BXP.

OCHOBHBIE BbIBO/JIbI U PE3YJIBTATBI

1) JlaGoparopHble M CTECHIOBBIC HCCICIOBAHWS MOATBEPAWIM CO3IAHHE
3alIMTHBIX IUICHOK HAa MOBEPXHOCTSAX METaJUIa IPU HCIOJIB30BAHUM KOMILIEKC-
HbIX peareHTOB (KP) Ha ocHOBe aMHHOB.

2) TIpoBeseHO MPOMBIIIIEHHOE BHEPCHHE BOTHO-XUMHYECKHX PEKHUMOB,
KOTOpOE I0Ka3ajo, YTO MPH NPAaBUIFHOM BHIOOpE peareHT obecrieunBaeT-HOP-
MHUpyeMble MoKa3zaTeau 0e3 JOTIOJIHUTENIbHBIX KOPPEKTUPYIOIIHUX T00aBOK.

3) PaspabotaHbl ¥ MpoBepeHsI Ha AeiicTByomEeM o6opymoBanun TOC Tex-
HOJIOTUH HPEAITYCKOBBIX W SKCIUTyaTallMOHHBIX OTMBIBOK YHEPTETHYECKOro 000-
PYAOBaHUS, KOTOPBIE JOKA3aJIN CBOIO 3((PEKTUBHOCTS.

4) TlokazaHo, 4TO BO3MOXHO Hcronb3oBanue KP npu ounctke Box Ha Ho-
HOOOMEHHBIX (QUIBTPAX, IPH ITOM HEOOXOANMO YUUTHIBATH COCTAB PEArcHTOB.

5) PazpabotaHbl KpuTEepUH BEIOOPA CXEMBI M ONITHMAIIbHBIE TOYKH JO3UPO-
BaHMS PEarcHTOB B TPakKT 3Heprotsiokos. Jlozuposka KP B TpakT 3Hepro6iokos
JIOJDKHA YYHUTHIBATh TEIUIOBYIO CXEMY KOTJIAa M HHEPro0OIoka.

6) Pa3paboTaHbl OCHOBHBIC KPUTEPHH KOHTPOJIS TEINIOHOCUTEIS TIPH BEIe-
HUHM aMHHHBIX BOJHO-XUMHYECKUX PEeXHUMOB. O0s3aTeIbHBIMU HOPMHUPYEMBIMH
MOKa3aTeJsIMU JIOJDKHBI OBITh BeJInunMHa pH, 35IeKTpONpOBOAHOCTD, CO/IEPIKAHUE
[TIOA.

7) He Bce KOMIUTEKCHBIE PEareHThI CIIOCOGHBI 00ECTIEUNTh TPEIBABIACMBIC
K HUM TpeOOBaHUS.

OCHOBHBIE TYBJIUKAIIUA 11O TEME JTUCCEPTALIUN
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1. ®enoceer b.C., Kupununa A.B., Cyciaos C.JO., bensko O.H., Crensmamenko T.B., Po-
manckas O.J. OnbIT 3KciutyaTanun 6apadaHHbIX KOTIOB Ha snypamuHHoM BXP. Dueprerux, Nell,
2007

2. Kupmmnna A.B., Cycaos C.IO. HoBble TpeboBaHus K KayecTBy T00ABOYHOMH BOMIBI JUIS
MOJIUTKY YHEProOIokoB. DHepreTuk, Ne 7, 2009.

3. boraues B.A., Kupmmmna A.B., Cycaos C.1O., lIxonsaukoBa b.O. HccnenoBanue skpa-
HOB 0apaOaHHBIX KOTJIOB C aMUHHBIM BOHBIM PEKUMOM. DnekTpruueckue cranmumn. Ne 8, 2011

4. CycuoB C.1O., Kupununa A.B. O BbIOOpe pearcHTOB HpH BEICHUU aMHUHHBIX PEXKHUMOB.
Onepreruk, Ne 1, 2011.

5. boraues B.A., Kupmwmna A.B., [Tmeuenkoa T.A, Cycao C.1O., llIkonsHukoBa b.3. O6
OTIyJIMHAX Ha dKpaHHBIX TpyOax koria TM-104A Ilarypckoii [POC Ha aMHHHOM BOJHOM PEXHME.
Onekrtpuueckue craniuu, Nel, 2011.

16



6. Kupwmna A.B., CycaoB C.}O., CokonoBa E.A, CycnoB U.C. OnbIT BeneHHs BOIHO-
XAMHYECKOr0 pPeXHMa C HcHoib3oBaHueM ueramuHa Ha Illarypekoit IPOC (wau kax 3azybume
uoero). Duepretuk, Ne6, 2011.

7. CycaoB C.1O., Kupumna A.B., Ceprees U.A., Cokonosa E.A., Cycnos U.C., bopo3nuna
JILA. OnbIT BegeHHs BOJHO-XMMHYECKOTO PEXHMa C IPUMEHEHHEM XeJlaMHHA Ha JHepProOlIoKax
MI'Y-39 Counsnckoit TOC. Temnosunepreruka, Ne7, 2012, ¢.15-21

8. CycuoB C.1O., Kupuiuna A.B., Ceprees U.A., Cokxonosa E.A., Cycios U.C., Cycnos
I1.C. HexoTopble 0COOCHHOCTH U CBOWCTBA KOMIUICKCHBIX PEarcHTOB Ha OCHOBE aMUHOB U BOJHO-
XUMHUYECKUI pexuM. DHepreTuk, Ne2, 2013

Ilybnuxkayuu 6 opyzux uzoanusx

1. Cycao C.JO., Kupuiuna A.B. Hekoropsle mpoGiemMbl BeIeHUs] BOJHO-XHMHUYECKHX
pexuMoB.  MexayHaponHOe HaydHO-TeXHHYeckoe coBemaHue «OIBIT BHEAPEHUS HOBBIX
BOJIOIIOZIrOTOBUTEINILHBIX YCTAHOBOK M BOAHO-XUMHU4eckue pesxxuMbl TOC», OAO «BTU», 2007.

2. Kupwmna A.B., CyciaoB C.}O. BopHo-xumuueckue pexuMbl dHeprotmokos III'Y.
MexayHapogHOe HayYHO-TEXHHIECKOe COBeIIaHNe «OmsIT BHEJPEHUS HOBBIX
BOJIONIOZIrOTOBUTENILHBIX YCTAHOBOK M BOAHO-XUMHU4ecKHe peskuMbl TOC», OAO «BTU», 2007.

3. CycaoB C.HO. HoBbie TpeOoBaHHsS K KadecTBY a00aBOYHOH BOABL MexIyHapomHOe
HaY4HO-TEXHHYECKOE COBeIlaHne «BoIonoAroToBKa 1 BOAHO-XUMUYECKHE pexuMby, OAO «BTW»,
20009.

4. CycuoB C.JO. BojgHo-xumuueckuii pexum aiast 00pabOTKM KOTJIOBOW  BOJBIL.
MexayHapomHOe HaydYHO-TEXHHUYECKOe coBelmlaHne «BoJomoAroroBka M BOIHO-XHMHYECKHE
pexumbi»y, OAO «BTU», 2009.

5. CycinoB N.C., Cycao C.IO., Kupununa A.B., Kon6sarun H.IT., CusoBosmo B.A.
V3mepenue oOIIEro OpraHMYEecKOro yriiepoza. MexIyHapogHOe HayYHO-TEXHHYECKOE COBCIIaHHE
«BoponoaroroBka u BOAHO-XxuMHu4eckue pexxumb»y, OAO «BTU», 2009.

6. CycaoB C.1O. KoTuibl: KOHCTPYKLHH, PEKOHCTPYKLIUH U BOAHBIH pexkum. HOBbIN mOIX0x
K IOJIYYSHUIO YHCTOro napa. MexmyHapoiHOe HaydHO-TEXHHUYECKOoe coBelanue «Bomomonroroska
U BOAHO-XUMHU4eckue pesxxumbl», OAO «BTW», 2009.

7. CycaoB C.HO. Hekoropple npoOieMbl  3KCIUTyaTallMd  KOTJIOB-YTHIIM3aTOPOB
sHeprodnokoB III'Y. MexayHaponHass HaydHO-TeXHHYecKass KoH(pepeHnus «lIpuMeHeHHe BOIBI B
TemodHepretuke», OAO «BTW», 2011, ¢.67-75.

8. Kupmmna A.B., CycaoB C.IHO., CokonoBa E.A., Cycios U.C. OmbIT BefeHUS] BOIHO-
XMMHUYECKOTO peXHMa ¢ Hcnoib3oBaHueM neramuHa Ha Ilatypckoit I'POC. Mexnynaponnas
Hay4YHO-TexXHUYecKasi KoHpepenims «[IpumeHenne Boabl B Tertodneprerike», OAO «BTUy», 2011,
c.182-193

9. S.Yu. Suslov, A.V. Kirilina. Experience with Amine in Russia. 3" International Confe-
rence Interaction of Organics and Organic Plant Cycle Treatment Chemicals with Water, Steam, and
Materials (Heidelberg, 2012).

10. Cycaop C.10., Kmpmwmmnra A.B. Hekoropsle mpoOneMpl SKCIUTyaTallid KOTIIOB-
yrunmuzaTopoB dHeprooiokos I1T'Y. Hosoe B poccuiickoit snepreruke, Ned. 2012.

11. Cycaos C.1O., Kupunmuna A.B., CepreeB U.A., Cycno I1.C. OOmue BOIpoCkl BOAHO-
XHMHYECKHAX PEKIMOB KOTJIOB-YTIIIH3aTOPOB. MexIyHapoHasl HAyIHO-TeXHUIECKast KOH(EepEeHIUst
«Boponoaroroska u BogHo-xumudeckue pexxumMel TOC. Lemn u 3agaun», OAO «BTHy», 2013, ¢.25-
36.

12. Ceprees M.A., CycaoB C.JIO., Tumodees H.B. O6G30p u cpaBHEHHE aHATUTHYECKHX
METOIMK Ha ONpEACNCHHE COICpXKaHHs IOJIMAMHHOB B KOTJIOBBIX BoJaXx M KoHzaeHcatax TOC.
MexnayHaponHass HaydHO-TEXHHYecKas KoH(pepeHIUs «BoIomoAroroBka u BOIHO-XHMHYECKHE
pexumel TOC. Llemu u 3amaum», OAO «BTW», 2013, ¢.45-53.

13. Kupmwmna A.B., CycaoB C.}O., 3estons T.B., Cokonosa E.A., CycnoB U.C., Ceprees
N.A., Epemuna E.B. OnblT npuMeHEHHs KOMIUIEKCHBIX PEarcHTOB Ha OCHOBE aMHHOB JUIS
Pa3IMYHBIX TEXHOJIOTMYECKUX orepanuii Ha 3Heprobmokax TOC. MexkayHapojqHas Hay4HO-
TexHu4Yeckas KoHdepeHuus «BomomoarotoBka u BoxHO-xuMmuueckue pexuMsl TOC. Llemn u
3amaum», OAO «BTH», 2013.

14. MenentseB J{.H., Kupnmuna A.B., Cycaos C.1O., Ceprees 1.A. UccnenoBanue padboThI

17



CHJIbHOKHCIIOTHOTO KAaTHOHHTAa B KOHTAKT€ C KOMIUICKCHBIMH aMHHOCOICPIKAIMMH pPearcHTaMu.
MexayHapoaHasi HaydHO-TEXHHYECKas KoH(pepeHuus «BoIOMOATOTOBKa ¥ BOIHO-XHUMHYECKHE
pexumel TOC. Lemu u 3amaun», OAO «BTU», 2013, ¢.129-139.

15. Xonsipes B.H., Kupuiuna A.B., Cycaos C.1O., Ceprees U.A. Hekoropsie mpobiaemMHbie
BOITPOCHI BOJHO-XUMHYECKHX pexxuMoB TOC. MexayHapoaHash HAyIHO-TEXHHIECKAs KOH()EPEHIIHsI
«Bononoaroroska u BogHo-xumudeckue pexxumsl TOC. Lenu u 3agauny, OAO«BTW», 2013,¢.191-
201.

CYCIJIOB Cepreii FOpbeBuu

HNCCJIEJOBAHUE KOMIIVIEKCHBIX PEAI'EHTOB HA OCHOBE
AMMHOB JJIsA BEAEHUA BOOJHO-XUMHAYECKOI'O PEXXUMA U
3AIIATHI MIOBEPXHOCTEM HAI'PEBA SHEPTETUYECKHX
KOTJIOB T2C U KOTJIOB-YTHJIM3ATOPOB DHEPI'OBJIOKOB III'Y

ABTOPE®EPAT

Auccepraiu Ha COMCKAaHNE y‘IeHOﬁ CTCIICHHA
KaHaugaTa TCXHUYCCKUX HayK

[onmucano B meuath 19.11.2013. @opmat 60X84 1/16.

ITeuats mnockas. Yei. ned. 1. 1.Tupax 100 3x3. 3akaz Ne .
®I'bOY BIIO «/BaHOBCKHI TOCYIapCTBEHHBIH YSHEPTeTHUECKUI YHUBEPCUTET
nmenu B.U. Jlenuna»

153003, r. BanoBo, yi1. PabdakoBckas, 34.

Otneuarano B YUYHII UT'DY

18



