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Tewma 4.

[IPUMEHEHUE HWHI'MBUTOPOB KOPPO3MU JIS1  3AIHUTDBI
I'ABOHE®TEITPOMBICJIOBOI'O OBOPY TOBAHN A

HHI‘I/I6I/ITOpaMI/I KOPPO3HH HA3BIBAIOT BCIICCTBA, BBEACHHUEC KOTOPLIX B arp€CCUBHYIO
cpeay TOPMO3UT MpOHECC KOPPO3WMOHHOIO pa3pymiCcHUSA W HU3MCHCHHA MCEXAHHYCCKHUX
CBOMCTB METAJIJIOB U CIUIaBOB. B oTianuue ot PETYIATOPOB CPCAbl, KOTOPLIC BBOIAT B
CUCTEMY B OTHOCHUTCJIBHO OOIBIINX KOJIN4YECTBAX, 3(1)(1)€KTI/IBHBI€ KOHOCHTpAaIuH



UHTUOUTOPOB OOBIYHO HEBEJIMKU M HE JOJDKHBI 3aMETHO M3MEHSATh HU CBOWCTBA CpPEIIbI,
HU €€ COCTaB,

W3BecTHO, UYTO NPUMEHEHUE HWHTUOUTOPOB - OJIMH U3  YHUBEPCAIbHBIX,
TEXHOJIOTUYECKH M HIKOHOMHYECKH LIEJIECOO0Pa3HbIX METOJOB 3allUThl METAIOB OT
Koppo3uu. OTiMuMTeNbHAs YepTa METOoJa 3alllUThl C TOMOUIBI0 HWHTHMOUTOPOB -
BO3MOXXHOCTh TMpH HEOONBIIMX KalUTaJbHBIX 3aTpaTax 3aMemsisiTb KOPPO3UOHHOE
pa3pylIeHne KOHCTPYKIIHMA, 1a)Ke €CIU 3TH KOHCTPYKIMHU WK 000pyAOBaHUE JUIUTEIBbHOE
BpEMsI HAXOJIWJIMCh B DKCILTyaTalluH

Kpome Toro, BBeZeHHE MHTHMOMTOPOB B JIIOOON TOUKE TEXHOJIOTHMUECKOTO Mpollecca
MOJKET OKa3aTh 3(P(PEKTUBHOE 3aIIUTHOE ACUCTBHE W HA O0OPYIOBAaHUE MOCIEIYIOIIMX
TEXHOJIOTUYECKUX CTAUM.

[Ipy >NEKTPOXMMHUYECKOM KOPPO3WU BBEACHHE B Cpeoy HWHTUOUTOpAa MOXKET
CKa3bIBaThCd Ha KOPPO3HMOHHOM TNOTEHIHMajde Meramia (IIeKTpoxumuueckuil 3¢dexr),
CTPYKTypE JBOMHOIO 3JCKTPHUECKOro CJIosi (IBOMHOCIOWHBIA WM aaCcOpPOIMOHHBIN
3 PeKT), Ha KaTaJIUTUYCCKMX CBOMCTBAaX MeTa/ula (MCKIFOYECHUE AKTHUBHBIX IICHTPOB,
U3MEHEHUE SHEPruu aJCcopOIMU pearupyrolrX YacTHUll, BHITECHEHUE KaTaJIUTHYECKUX
KOMIUIEKCOB) M HA OTHOCUTEJIBHOW BEIUYHMHE OBEPXHOCTH MeTalia,
KOHTAKTUPYIOIICH ¢ KOPPO3HOHHOW cpeoi (0J0KHpOBOUHBIM 3(PdeKT).

OcHOBBIBasiCb Ha TOM, 4YTO, W3MEHSS CKOPOCTh KOPPO3HMOHHOIO TIpoliecca,
UHTUOUTOPHI TOJDKHBI BAMATH HA KMHETUKY AJIEKTPOXUMUYECKUX peakiuii, Y. P. OBanc
KJIACCU(PUIIMPOBAT BCE MHTMOUTOPHI HA AaHOAHbBIE, KATOJHbIE M CMEIIaHHbIe, UMEs B BUJLY,
YTO MEPBbIE 3aMEJIAIOT AaHOJHYIO PEAKIINIO, BTOPbIE - KaTOJHYIO, @ TPETbU -00€ peakinu
OIHOBpEMEHHO. Takoe jaeneHHe WHTHOUTOPOB YacTO MPUMEHSIOT K HEOPraHMYeCKUM
COEIUHEHHUSIM B BOJHBIX CPEIaAX.

K aHoaHbIM MHrHOMTOpaM OTHOCHUTCS, Hampumep , kKiacc okuciauteneid tuna MO' x
(xpomartsl , BaHaIATHI , BOIb(pPaMbl , MOIMOIATHI , HUTPUTHI . IIEPEKUCHBIE COCAMHEHUS),
BO3JICMICTBHE KOTOPBIX OKA3bIBAET HEMOCPEICTBEHHOE BIIMSIHUE HA aHOAHBIA IPOLIECC HE
TOJBKO 32 CYET WM3MEHEHUs MOTEHIMaja JJIEKTpoAa , HO U 4YEepe3 IMOBEPXHOCTHYIO
KOHILIEHTPAIMIO aHOJIHO-aKTUBHBIX 4YacTHUI[ O0Opa3yloIMUXCi NpH BOCCTAHOBJICHHUU
OKHCIIUTEINS. Y CTAHOBJIEHO 410 (YHKUUOHUPOBATh B KauecTBe 3()(PEKTUBHBIX
UHTUOUTOPOB MOTYT OKHCIMTEIH, TOTEHIMAdl BOCCTAHOBICHUS KOTOPBIX OOJIbIIE
MOTEHIIMAJIa KOPPO3UHU 3amuinaeMoro Metayuia OTHomeHue uucna (r* oOpasyromuxcs
IpU KaTOJHOM aKT€ aHOJHO-aKTHUBHBIX YacThll K yuciayW peann30BaHHBIX 3JEKTPOHOB
JUI.  OKHCIUTENEeW WHTHOMTOPHOTO THUMNA, HMCXOAS M3 YpPaBHEHMS, OMHUCHIBAIOIIETO
CYMMAapHBIHU ITPOLIECC YCTAHOBUBILETOCSA PEXNMA KOPPO3UHU

BoccTranoBieHre Takux OKHACINATEIIEH IIPA CAMO PACTBOPEHUN METAIIJIOB B PE3YJIbTATE
HecOAaHCUPOBAHHOCTU JJIEKTPOHOB B COMPSDIKEHHBIX AHOAHOW M KAaTOTHOM peakiusx
conpoBoxaaercss HakomieHueM OH~B JIBOMHOM 3JeKTpUYecKOM ciioe. Bricokoe
XUMHUYECKOE CPOACTBO MeTauioB K OH nmpenarcTByer nepeMeneHuto NocaeAHuX B 00beM
pacTBOpa W MPUBOJUT K 3apsDKEHHUIO JBOWHOro cios HoHamu OH" koTopoe MOXKHO
paccMaTpuBaTh Kak crenuduyecKyro aacopOLni0 aHUOHOB

Bo3HukHOBEHHE H30BITOYHOTO MO OTHOUIEHUIO K 3apsay MeTaila U O00beMHOMU
KOHLICHTPAIIMM aHUOHOB OTPULATEIIBHOrO 3apsiia Ha MOBEPXHOCTH METaJsIa TPUBOAUT K
ANEKTPOCTATUYECKON aJCcOpOIMM KAaTHOHOB UM M3MeHeHWIo 3Haka ¢l -moreHimana. Ha
METAaJIJIE BO3HUKAET MOHHBIN 3aUPAIOIIAN CIIOU 3JIEKTPOXUMUUYECKON MPUPOIbI, KOTOPBIN



OrpaHUYMBAET MPOHMKHOBEHHWE AaHUOHOB B 30HY peakuuu. [Ipu 3TOM HMHrUOUTOp TEeM
s exTrBHEE, YeM 00JIbIIIE OTHOIIIEHHE N M.

B pactBope MOKHO OBITh -MHUHUMAIbHOE COJEp)KaHHE KOMIIOHEHTOB , KOTOpbIE
MOTJIM OBl CBSI3bIBATH OOpa3ylONIMECS Ha MOBEPXHOCTH MeETajlla aHOJIHO-aKTHUBHbIE
YacTUIbl W TEPEBOJAUTh HMX B WHIUBUIYyAJIbHbIE XHUMHUYecKue coenuHeHus. [losTomy
3 (PEeKTUBHOCT, HEOPraHMYECKUX HMHTUOMTOPOB Kilacca OKUcauTened 3aBucUT OoT pH
cpenbl. MTHrnOuMpytomnme CBOMCTBA OKUC.UTENIEH BO3PACTAIOT B HEUTPAIBHBIX U MIETOYHBIX
cpenax, rue ckopocth peaknun ( OHanc +(-H30” -> 2 H20 ctaHoBHTCS 0UeHBb MaJIOH.

Haubonee »¢¢dekTuBHBIMU HMHTHOUTOpPAMU KOPPO3UM SIBISIOTCS T€ OKHCIUTEINH,
KOTOpBI€ TP BOCCTAHOBJIIEHWH OOpa3ylOT CTaOMJIbHBIE W HWHEPTHBIE B AJIEKTPOXUMHU-
YECKOM OTHOIICHUHM TBEpJble (a3bl OKCHIOB WM THUAPOKCHIOBIOB. Hampumep, mpu
BOCCTAaHOBJICHMM XpPOMAaToB B mMpokod obmactu pH ot 4 no 14, mporekaromeM Io
peakiuu  CrO"'+4H203e->Cr(OH)3-50bI".  obpasyercs Cr(OH)3, mocienyromee
BOCCTaHOBJICHHE KOTOPOTO 3aTPYHEHO J1a)Ke IIPU OYEHb OTPULIATEIBHBIX OTEHIIHAIAX.

AHoaHBIE THTHOUTOPHI 0€30IaCHbBI TOJIBKO B TEX CIIydasiX, KOIr/a CKOPOCTh KOPpO3UHU
KOHTPOJUPYETCS BCELIeNI0 aHOJIHOM peakiueil. Ecnu ke mporecc KOppo3uud YaCTUUHO
KOHTPOJUPYETCS CKOPOCTHIO KAaTOJAHOW pEeaKIMH, a WHTUOUTOP MOJAaBIIIET AHOJIHYIO
pEeaKkiMio, YMEHbIlIasg aKTUBHYIO YacTh 3JIEKTPOJa, TO HMHTEHCHBHOCTb KOPPO3UOHHOIO
pa3pyllieHus] MeTaljla MOXKET OKa3aThCs OMACHBIM, €CJIM KOHLEHTpalUsi ero B pacTBOpPE
HEJOCTaTOYHA WM JIOCTYIl €ro K OTAEIbHBIM 4YacTsM O0OOpYIOBaHMS 3aTpyIHEH.
[IpeumymiecTBOM mepen APYTMMH WHTHOUTOPAMH B OTOM OTHOIICHWHM OO0JaaaeT
METaBaHAJaT HATPHsl, KOTOPbI HE MACCHUBHPYET YACTUYHO AJIEKTPOJI U HE HU3MEHSET B
IITUPOKON 00JIaCTH KOHIIEHTPAIIUU COOTHOIIEHNE MEXKTy MTaCCUBHOW M aKTUBHOM 4acCTSIMU
ANIEKTPO/A, @ B CBSA3M C OTHUM IO MEpPE YBEJIUYEHUS COJAEp>KaHUE HHTUOMTOpa B
AIIEKTPOJIUTE CKOPOCTh KOPPO3UU METaIIa HETPEPHIBHO YMEHBIIIAETCH.

Karogusie wHTHOWUTOPHI O€30MAacHbI, TaK Kak NpH JIIOOBIX KOHIIEHTPAIUSX OHH
YMEHBIIAIOT CKOPOCTh KOPPO3MM BO BCEX ClydyasxX KaTOJHOM JEeNOJIsIpU3alliH.
[IpeacTaBuTenu Kiacca HEOPraHUYECKUX MHTUOUTOPOB - ATO OMKapOOHAT Kalblus,
docdar xampius, cnocoOHble 00pPa30BBIBATH TPYAHO PACTBOPUMBIE THUIPAThl, OCATOK
KOTOPBIX, IKPAHUPYS AJIEKTPOJ, 3aTPYAHSIET IOCTYN KHCIOPOJa U 3aMeIJIsieT KaTOAHbIN
nporiecc [17]. kaToaHbie HHTHOUTOPBI MeHee 3P (PEKTUBHBI. YEM aHOIHBIE.

CMeliaHHble MHTUOUTOPHI MPHU BCEX BUJAX KOHTPOJIS CKOPOCTH KOPPO3UOHHOIO
mpolecca MMEIT MPEUMYLIeCTBa IMeped aHOAHBIMH, TaK KaKk OHM MEHee OMacHbl U
MPAKTUYECKHA HE IPUBOIAT K POCTY HHTEHCUBHOCTH KOPPO3HH.

B Hacrosiiee Bpemsi B HEPTSHOW M Ta30BOM MPOMBINIIICHHOCTH MPEUMYIIECTBEHHOE
MPUMEHEHNE HaXOSAT BRICOKOMOJIEKYIISIPHBIE OPTraHNYEeCKUE HHTUOUTOPHI. braromaps um
CTajlla BO3MOXHA OKCIUTyaTal[dsl Ta30BbIX U Ta30KOHACHCATHBIX MECTOPOXKICHUM.
coJiepKalIiX OO0JbIIOE KOJUYECTBO arpecCHBHBIX KHCIBIX Ta30B, C HCIOJIb30BAaHHEM
000pyIOBaHUs U COOPYKEHUS U3 YTIACPOIAUCTHIX U HU3KOJIETHUPOBAHHBIX CTaJICH.

Biusinue opraHnyeckux UHrHOMTOPOB KOPPO3UU HA KUHETUKY JIEKTPOXUMHUECKOTO
pPAcTBOPEHMSI MeTajlyla BO3MOXKHO JIMIIb B YCJIOBHUSIX aAcOpOLMU 3THX BEUIECTB Ha
KOPPOAUPYIOLIEH MOBEPXHOCTH. B 3aBUCMMOCTH OT CTENEHU 3aIlOJIHEHMsI YacTUIaMU
MHTHOUTOpPA MOBEPXHOCTH METAJIa, MOABEPTaIOIIEHCS KOPPO3UHU.

U3MEHSIETCSl CTPOCHUE BOMHOIO CJIOS. a CIEAO0BATENIbHO, U KUHETHUKA DJIEKTPOXUMHU-
YECKHMX PEAKIIMH, T.€. MOKET TOPMO3UTHCS CTAIUs pa3psaaa Wik aud4)yiny pearupyromnx
yacTull Ju00 MPEIIeCTBYIOMIAasl pa3psAay CTaAus MPOHUKHOBEHHSI 3TUX YACTHI] uepe3



a7IcOpOMPOBAHHBIN CTION MOJIEKYJI HHTHOUTOPOB. B CBsI3U ¢ 3TUM 0c000O€ 3HaYeHHE UMEET
MOTEHIIMANl HyJIEBOro 3apsga ¢H.3. . T.. TNOTEHOWAI MeTalla. W3MEpPEHHBIH HO
OTHOIIICHHUIO K 3JIEKTPOy CPAaBHEHUS B YCIOBUSX, KOT/Ia 3apsA/] MeTallla paBeH Hyo. [Ipu
NOTEHLMajgax BONMW3M TMOTEHIMAla HYJEBOTO 3apsijia MeTaul oOiagaeT HauOoiblien
CIOCOOHOCTBIO a7COPOMPOBaTh PACTBOPEHHBIE B AJIEKTPOJIMTE BEIIECTBA 51 XYXKE BCETO
CMauMBAETCS PACTBOPUTEIIEM.

Ecnu norennuan HyjaeBoro 3apsiia OoJiblile CTAllMOHAPHOTO NOTEHIMaja MeTajula B
naHHOM 3nekTposiete (PH.3.> <pCT., T.e. MOBEPXHOCTh METAJIa B YCJIOBUSX KOPPO3UHU
3apspkeHa otpliarensbHo, To Hanbojee BepoATHA aJcopOIMsS HHIMOUTOPOB KAIOH-HOTO
THUIIA WIH MOJIOKUTEIHHO 3apsKEHHBIX KOJUTOMIHBIX yacThil. [Ipu cdH.3.< dcrt., T.e. Korma
MOBEPXHOCTh METajula 3apshKeHa TOJIOKUTENbHO, Haumbojiee BEpOsTHA aacopOuus
MHTUOUTOPOB AHWOHHOTO THIIA HIMN OTPULATENIHHO 3apsDKEHHBIX KOJUIOMIHBIX YacTHUI
[17]. DTa 3aKOHOMEPHOCTh MOATBEPKAACTCSI TEM. YTO ISl JKelie3a, aJFOMHUHUS. IMHKA,
KOTOpBIE XapaKTePU3YIOTCS OTPHUIATEIbHBIMUA 3HaYCHUSIMH TOTeHIManoB (¢-(per.-gH.3.,
HauboJiee BHICOKHUE 3aIIUTHBIE CBONCTBA OOHAPYKUBAIOT HMHTUOUTOPHI KATUOHHOTO THIIA.

YcuneHue 3alIMTHOTO JEWUCTBUS HMHTUOUTOPOB MOXKET OBITh JOCTUTHYTO TMPH
COOTBETCTBYIOILIEM IOJ00pe cMecel BYX WM Oojiee BEIIECTB, Pa3IUUYHBIX IO 3apsiay
HJIN 0 TMpUpoAe (YHKIMOHAIBHBIX TPYII, OTBETCTBEHHBIX 3a aacopOuuio. Becpma
apdexkTuBHO lakke BO3IEHCTBUE MHTHOUTOPOB, KOT/A MPU BBEACHUU HX B AJIEKTPOJIUT
NpPOSIBIISIETCS CUHepreTnyeckuii 3(eKkT B NPUCYTCTBUM arpecCUBHBIX KOMIIOHEHTOB
CpeIbl.

Haubonee mpocToii crocod obecrieyeHns MEeKMOJEKYISIPHOTO CHHEPTHMHU3MA - 3TO
noJ00p CMECH MOBEPXHOCTHO-aKTHBHBIX KAaTHOHOB M aHMOHOB. B 3TOM ciydae, Kpome
CHJI OTTAJKMBAHUSA OJMHAKOBO 3apsDKEHHBIX YACTHIl, BO3HHMKAIOT CHJIBI THPUTSHKEHUS
MEXy YacTUIIAMU MPOTHUBOMNOJIOKHOTO 3apsna. B pesynbraTe compsikeHHH aacopOuuu
CMECH TaKMX HHTUOMTOPOB DPACTET CTENEHb OJIOKUPOBKH PA3IMYHBIX SHEPreTHYECKU
HEOJTHOPOJHBIX YYAaCTKOB MOBEPXHOCTH MeTalla. B 3aBHCHMMOCTH OT OTHOCHUTEIBHOU
a7COpOLMM KAKJIOTO POJa YaCTULl MAKCHUMYM 3JIEKTPOKANWUISIPHOW KPHBOM MOMKET
CMEIIAThCS BIIPABO WUJIH BIICBO.

4.1. TIPUMEHEHUE HWHI'MBUTOPOB KOPPO3UMNM JUJIA 3AIINUTHI
[MTPOMBICJIOBOI'O OBOPYJIOBAHUA B KOPPO-3MOHHO-
ATPECCHBHbBIX BOAHBIX U IBYX®A3HBIX CPEJAX [1 ]

CuuTarT yCTaHOBJIEHHBIM, YTO B KHUCJBIX CpeldaX OCHOBHOW BKJajJ B MHTHOMpPOBa-
HHE KOPPO3UH MOBEPXHOCTO-aKTUBHBIMU KATUOHAMH BHOCUT JIBOMHOCIONWHHBIN 3 deKT, a
DKPAHUPOBAHUE ITOBEPXHOCTH MIPAET MEHBIIYID POJIb, TAK KAaK CTENEHb MOKPBITHUS
MOBEPXHOCTHU TpU 3TOM 00b19HO He mpebimaeT 0,5. Tem He MeHee U IPU OTHOCUTEITHLHO
HEOOJIBIIIOM 3aIOJIHEHUH TOBEPXHOCTH TMOBEPXHOCTHO-AKKTUBHBIE KATHOHBI CIIOCOOHBI
3aMETHO CMELIATh MAKCHUMYM 3JIEKTPOKANUIUIIPHOM KPUBOU B CTOPOHY IOJIOKUTEIbHBIX
3HAUYCHUM NOTEHIIMAIA.

JleficTBrE TOBEPXHOCTHO-AKTUBHBIX MHTHOUTOPOB aHHOHHOTO TUTIA B KUCIIBIX Cpeiax
00ycnoBIEHO TOPMO3AIIUM 3(H(PEKTOM, BBI3BAaHHBIM B TIEPBYIO ouepeqb OJOKHUPOBKOM
MOBEPXHOCTH KOPPOAUPYIOIIETO MeTaljia, MpH KOTOPOH a.AcopOlusi aHMOHOB HEPEIKO
COIIPOBOXK/IA€TCSl YCTAHOBJICHUEM XUMHUUYECKON CBA3b .M MEXKAY HUMH U MOBEPXHOCTHBIMHU
aToMaMM  MeTalljla, XOTd Tpd  OTOM  CMENIEHHWE  IMOTEHIMajda  MaKCuMyMa
AJIEKTPOKAMUIUISIPHBIX KPUBBIX T, OTPAHUYEHHOM HANPaBJICHUU CBUAECTEIBCTBYET O TAKOM




M3MEHEHUS CTPYKTYPBHI IBOHHOTO AJIEKTPUIECKOTO CJIOSI. KOTOPOE JOIHKHO ObI IPUBOIUTH
K YCKOPEHUIO KOPPO3UOHHOTO Tporiecca. YToObI

3HAYUTENBHO TIEPEKPHITh OTPUIIATEIHHOE BO3IACHCTBHE MBONHOCIOWHOTO 3(]-(ekTa.
HEOOXOAMMO TOpa3no OoJblliee 3amoOJHEHHE IMOBEPXHOCTH MeTallyla MHruoutopom. B
IPOTUBHOM CJIy4ae MPH BBEIEHWU TAaKHMX MHTHUOMTOPOB 0OIIasi KOPPO3US MOKET MEepPEHTH
B JIOKJBHYIO.

[TpakTika HSKCIUTyaTalM HE(PTAHBIX U TA30KOHJEHCATHBIX MECTOPOXKICHUU C
CEpOBOJIOPOAHOM H YIJIEKMCIOTHOW KOPPO3MEM IOKaszana, 4TO YIJIEBOJAOPOI0PACTBO-
pUMBIE HUHTHOUTOPHI HA TAKUX MECTOPOXKICHHUSAX H B COTMIOCTABUMBIX YCIOBUSIX SBIISIOTCS
oonee S(hPexTUBHBIMHU, UYEM BOJO-PACTBOPUMBIE. OITO CBS3aHO C JIYYIIUMHU
KPAHHUPYIOIIUMH CBOWCTBaMU W 0OJiee PE3KO BBIPAKEHHON CHOCOOHOCTBIO YTIIEBO-
JOPACTBOPUMBIX UHTHOUTOPOB U3MEHSTH YCIOBHS M30MPATEILHOTO CMAauMBaHUS METaJlIa
B CUCTEME YIJIEBOJAOPO IEKTPOIIUT.

[To mamueiMm WM. JI. Pesendenbaa [17]. B HEDTAHBIX CKBaKHUHAX, COACPIKAIIMX
CEpOBOIOPOA, camMa He(Th MOKET MHTHOMPOBATH MPOIIECC HABOAOPOXKHMBaHUSA. B mamno
0OBOJIHEHHBIX HE(PTSHBIX CKBOKHMHAX Ja)ke€ MPH KOHIEHTpauuu cepoBogopoga 60Qmr i
KOPPO3WOHHOTO  pAacTpeCKWBaHHWS  OOOpYIOBaHMsS,  BBI3BAHHOTO  CYJIb(QUIHBIM
OXpYITYMBAaHUEM, TIPAKTHUYECKA HE HaOmomaeTcs. bonblnas CKIOHHOCTh YTIepOAMCTHIX
cTayiell K Cynb(pUIHOMY pacTpPECKMBAHUIO HAOIIOAAETCS JIMIIh B CHIIBHOOOBOJIHEHHBIX
CKBO)XMHAX. OJTHAKO U B 3TOM CIlyyae HaBOJOPOKMBAHWE METaJUla MEHBIIE. YeM Mpu
orcyrctBue Heptu. Hanpumep, B nByxdaszHoii cucreme, coaepxaiiei 1 yactb Heptu Ha
15 yacteit 3%+o0ro BogHoro pactBopa NaCL. konuyecTBO MOMIONIEHHOTO BOAOPOAa Ha
100r. cranu mapku Ct 3 coctaBnseT 3.5¢M3 3a TO K€ BPeMsI BBIIEPKKH B aHAJIOTHYHOM
cpelie Ipy MOJTHOM OTCYTCTBUU HEPTH.

HaubGonee momnnast 3amura MHTHOMTOpPAMH MPOUCXOJUT MPH KOPPO3HHM MeTaiia
BCJIEICTBUE BOCCTAHOBJICHMS JIOOOTO OKHCIHTENs, COJIEPXKALIErocs B KOPPO3HMOHHOU
cpelie B MaJIbIX KOHIIGHTPAIHSIX, IPOTeKaeT ¢ M Py3MOHHBIMHA OTPAHUYCHUSIMA U MOYKET
OBITh JOCTUTHYTA JIUIIb TIPU TIOJHOM DJKPAHUPOBAHWHM TIOBEPXHOCTH MeTajia
WHTHOUTOPOM WJIM TPOAYKTAMHU €10 TPEBpAICHHs] NPU B3aUMOJCUCTBUU CO CPEION U
METAIITIOM.

OnHako, eciM CyIIECTBYET BO3MOXKHOCTh HABOJOPOKMBAHMS METalla B IpoIecce
KOppO3WH, TPEANOUYTUTEIIbHEE HCIOJIb30BaTh IMOBEPXHOCTHO-AaKTUBHBIE KATOJHBIC
UHTUOUTOPBI, CIIOCOOHBIE MOJABISITh IPEUMYIIIECTBEHHO PEAKIUIO BBIJEICHUS BOJOPO/A.
U3MEHAS MPHUPOAY 3aMEMJICHHOM CTaAud B MECTO HHTUOUTOPOB, 00ECIIEUMBAIOIIMX
OJIOKUPOBOYHBIH 3P PEeKT, HECMOTPs Ha UX BLICOKYIO 3 (EKTUBHOCTb.

[ToaTomy nms BbIOOpa WHTHOWTOpA HEOOXOAMMO 3HATh VYCJIOBUSA M00BYU U
TPAaHCTIOPTUPOBAHUS TPOIYKIIUH, TAaK KaK MHTUOUTOP, UMEIOIMIMA BBICOKHE 3aIUTHBIC
CBOMCTBa B OJHHUX YCJIOBHSIX, MOKET HE MPOSBISATh UX B JPYTUX WIH JIaXKEe OKA3aThCS
CTUMYJISITOPOM KOPPO3HUH .

B HedTsaHON M ra30BOil MPOMBINUICHHOCTH paHbBIE MPUMEHSIIH BBHICOKOMOJICKY-

JSPHBIC OPTraHUYCCKUE WHTHOMTOPHI KOPPO3HH, XapaKTEPHUCTHKA KOTOPBIX NPHBEACHA B
Tabm.21

UHTUOUTOP Ha3Ha4YCHUE Jo3upoBka, O HEeKTUBHOCTH
3

Kr/M 3aIUTHOTO

nevicteust, %




N-25-]1 JI71s1 3aIUTHL OT 0,1-0,2 85-95
KOPPO3HH
ra301POMBICIIOBOTO
000pyI0BaHUS B
ra30’kKHJIKOCTHBIX cpefiax,
COJIepKAIIIX
cepoBoaopoa. CMech
CEPOBOIOPOIA C
YTIAEKHUCIIBIM Ta30M MPpHU
THUAPATHOM PEKHUME
JIOOBIYH Ta3a

N-1-A JI71s1 3a1UTHL OT 0,05-0,1 95-99
KOPPO3HH 000pYy0BaHMS,
KOHTaKTHPYIOIIETO C
He(ThIO, TA30M,
CTOYHBLIMH BOJAMHU,
coJiepKaIiux
CEPOBOJIOPOJ

TAJI-2 J11st 3a11UTEI 0,05-0,2 85
o0opynoBaHuS U
COOPYKEHUU CUCTEMBI
YTHJIM3AIIUN CTOYHBIX
BOJI, COACPIKAITIX
CEPOBOJIOPOI.

TAJI-3 JInst 3amuThI 0,05-0,1 95-99

000pynoBaHuUs U

COOPYKEHUU CUCTEMBI
YTHJIM3AIIUN CTOYHBIX
BOJI, COACPIKAITUX
CEPOBOJIOPOS

AHIIO JIst 3a1uThI 0,2-0,4 95-98
HedrerazonpomsicioBoro | 0,015-0,04

000py0oBaHUs B Ha 1 MaH.M>
YCIIOBUSAX He(TAHOTO rasa
PEBATUPYIOLLETO
BITUSIHUSA
CEpOBOJOPOIHOU

KOpPO3UH

[Ipu GakTepraabHOM 3apaXKCHUU HCIOJIB30BAaHHE TPAIUIIMOHHBIX METOIOB 3alUTHI
HEPTETPOMBICIIOBOTO O00OPYAOBaHUSI C MOMOIIBIO WHTHOMTOPOB KOPPO3UU MOKET OBITH
HeA0CTaTOYHO 3(PpPekTuBHBIM. B 3TOM ciyuae 60pr0y ¢ KOppo3uel 1eaecoodpa3Ho BeCTU
C WCIIOJIb30BAaHMEM METOJIOB, ITOJABISIONINX JKU3HEICSITEIHbHOCTh CYyJb-(haTBOCCTaHA



BJIMBAIOIIUX OAKTEpHUM B HE4ISTHOM IJIACTE M B BOJE CUCTEMbI MOAJIEPKaHUs TJIaCTOBOIO
JaBJEHUS, a TaKKe C HCIOJIb30BAHUEM PEAareHTOB Ui 3alluThl O0OpYJOBaHUS OT
KOPPO3HH, BBI3bIBAEMOM MPOIyKTaMu *Ku3HenesreabHoctu CBb.

Tak, mpu HenpepriBHON n03upoBKe 0.05-0.1kr m" uarn6buTopa- 6axkrepunuaa JJOH-
52 B crounyro Boxy ¢ pH=6.75, cogepxamyro 0.013xr m°> H2S. 0.0008r m°® 02. 1G
kietok M1 CBb m 10 kimerok MJI THOHOBBIX OakTepuil, 3(H(PEKTUBHOCTH 3aIUTHOTO
aeiictBust coctaBisier 82-98%. AnanornyHyio >@QQEKTHBHOCTh 3aIIUTHOTO JEHCTBUS
obOecneunBaer M uurnOutop-oakrepunua [JOH-2 npu nepuonndeckoil AO3MPOBKE B
cTOuHbIe KOAbI 2Kr/M° Braenun 244 uyepe3 3-6 mec.

YcTaHOBNIEHO, UTO BRICOKUM OaKTepUIIMAHBIM JeiicTBHeM oOnanaet pearent AHII-2.
MPUMEHSEMBI B KadecTBe (IOTOpeareHTa-aesMyabratopa U MHTHOUTOpA KOPPO3UU B
cepoBojopoacoaepKammx cpegax. llo  maHHBIM  MPOMBINIICHHBIX WCTBITAaHUN
ontuManbHass KoHueHTparmss AHII-2 nns momaBnenmst sxusHenestensHocTH CBB
cocrasisger 0,4-0, 5kr/ M npy 3a00MHOM 30HBI TUIACTa HATHETATENIbHBIX CKBAXXKHH C
nocieayrlieit nocrossuuon no3uposkort AHII-2 0,05-0.07%r m" nmo3BossieT o0ecneunTsb
s pexkTruBHOCTD 3amuTHOTO AekicTBrsa 90-95%.

OCHOBHOE KOJMYECTBO HCCIEIOBAaHUM pa3pabOTKU OaKTEpUIUIOB Kacaercs a3oT-
COJZIepKAIUX COSAMHEHUN C IJIMHHOW IENbI0 UX YETBEPTHUHBIX COJICH. ")TH coeTuHEeHUS
00JanaT crnocOOHOCThIO YHHUTOXKal, OaKTepUH U XOpOIlel JUCHEprHpye-MocThio. B
HACTOSIIIEE BPEMSI CMECH Pa3JIMYHBIX YETBEPTUUHBIX COCIMHEHUN HE- . TOJIb3YIOTCS Yallle.
YeM OT/EJIbHbIE COEAUHEHUS, FaK KaK OJHU U3 HHUX JIEWCTBYIOT KaK 3aMeJIMTEIN POCTa
OakTepuil, a Ipyrue Kak THrHOUTOPbI KOPPO3HH.

4.2 . TIPUMEHEHUE I/IHFI/IBI/IEOBJIHHBIX Hoxperruit JUIA 3AIINTHI
ob6opyrnoBanug OT ATMOCDOEPHOU KOPPO31UU

JUiga 3amMThl OT aTMOC(EPHON KOPPO3UM HAXOIAT NMPUMEHEHHE WHTMOMpPOBaHHBIE
NOKpPBITUS. Takue MOKPBHITUS KIACCU(PHUIMPYIOTCS HA CHUMaeMmble, HE CHHMAeMbIe. U
cMbIBaeMble. Kpome TOro, COINIACHO CYIIECTBYIOIIMM PEKOMEHAAMSAM, OHHM IOJ-
pa3nengioTCs Ha pa3iMyHble TUIBI B 3aBUCUMOCTH OT IJICHKOOOPa3yIoleld OCHOBBI MU
OCHOBHOTO  KOMIIOHEHTa, CHocoba  mpuMeHeHHs, (YHKIMOHAJIbHBIX  CBOWCTB
KOHCEPBALIMOHHBIX CPE/ICTB, XapaKTEPUCTUKH ITOKPBITHS.

OCHOBHbBIE KOMIIOHEHTHl MHTHOMPOBAHHBIX KOMIIO3UMIIMH - >KMJKas OCHOBA, 3aryc-
TUTENST U MHTUOUTOp Koppo3uu. B kauecTBe Kuakoil (a3l NPUMEHSIOT pas3indHbIC
MUHEpaJIbHbIC, PACTUTEIbHBIE M CHHTETUYECKHE Macya. 3aryCTH Teild 3TO BEIEeCTBa,
CIIOCOOHBIE 00pa30BbIBaTh B JUCIEPCUOHHON Cpelie CTaOMIBHYIO CTPYKTYPUPOBAaHHYIO
cucteMy. VHruOuMpoBaHHbBIE KOMIIO3MIIMM HAa OCHOBE Macel M CMa3oK 00JaaaroT
XOpPOIIMMH  aAr€3UOHHBIMM, TEPMETH3UPYIOIIMMU M 3alIUTHBIMU CBOMCTBAMHU OT
KOPpPO3UHU B YCJIOBUSX MPOMBIIUIEHHONW atMocdepbl. B cBsi3u ¢ BBICOKOI NpOHUKaIOIIEH
CIOCOOHOCTBIO B TOPUCTBIE CpeAbl TaKUe KOMIIO3ULUHM O00€CHeunBarOT JI0CTATOYHO
BBICOKYIO -3()QEeKTUBHOCTb 3alUTHl OT KOPPO3UM Jake IpPU HAHECEHUH UX Ha
HEOUYMILEHHBIE OT TPOYKTOB KOPPO3UH MOBEPXHOCTH.

Kak u ’xugkue KOHCEpBallMOHHBIE Maciia, WHTHOMpOBaHHbIE TOHKOI IETOYHbIE
MOKPBITHSI JIETKO HAHOCATCA HA METaUIMYECKUE W3JENHsl KHUCTbIO, OKYHAaHHEM.
nyneBepusanueit. Ilepuonnyeckas o0paOoTKa  HMHTUOMPOBAHHBIMU  MOKPBITUSIMU
METAIMYECKUX U3JEIUA 00€CIeUnBaeT CO3JaHUE 3alIUTHBIX IUIEHOK, 3HAYUTEJIBHO
YMEHbIIAsl PacX0Jl UHTHOUTOpA.



3alUTHBIE CBOMCTBA BSI3KMX WHIMOMPOBAHHBIX KOMIIO3MLMK CBSI3aHbl C UX M30-
JSIMUOHHOM CIOCOOHOCTBIO, MPEMSTCTBYIOLIEH Mapo- U BJIArONPOHUIAEMOCTU. KOTOpas,
OJIHAKO, HE MMEET PELIAIOLIEro 3HAYEHHUs IPU OLIEHKE 3aLIUTBI OT 3JIEKTPOXUMHUYECKOU
KOPpO3UM IJIEHKaMU CMa304HOr0 Marepuaia. B ocHOBHOM 3((eKT 3aluTHOrO AEHCTBUS
ONpPENENAETCS HOJIAPU3ALIMOHHON COCTAaBJISIIOLIEN, T.C. TOPMOKEHHUEM
AJIEKTPOXUMHUYECKUX peakuuil. [IOBBICUTH 3alIUTHYIO CIOCOOHOCTH MHIMOMPOBAH-HBIX
KOMITO3HIINI MOHO BBEJICHHEM B X cocTaB [IAB, clOCOOHBIX BBITECHSTH JJEKTPOIUT C
MOBEPXHOCTU MeTajula, OOpa30BBIBaTh Ha TOBEPXHOCTH MeTaljia aa-copOLMOHHO-
XEMOCOPOIIMOHHBIE 3alUTHBIE IUIEHKH. MacnopactBopuMmbie IIAB crnocoOHBI TOJBKO
(Gbu3MUYeCKd BBITECHITH aJCOpOMPOBAaHHYIO BOJY, HaIM4ue KOTOPOW OOYCIOBIMBAECT
pPa3sBUTHE DJIEKTPOXUMUYECKOW KOpPpO3WHM. XHMHUYECKH CBSI3aHHAsA C IIOBEPXHOCTBIO
MeTajjia BOJa Hapsay C KHCIOPOJOM M BOJOPOJOM Y4acTBYyeT B (POPMHUpPOBAHUU
XeMOCOPOIIMOHHO-a/ICOPOIIMOHHBIX TICHOK.

WNHrubuTtops! agcopOLMOHHOIO THUIIA BBITECHSAIOT BOJY C MIOBEPXHOCTH 3a CUET TOTO,
4To SHeprus cBsizu [IAB u BobI OouIbIIIe SHEPTHH CBSI3U BOABI ¢ MeTaioM (Tadi. 22).

OHeprus CBsI3U XeMOCOPOMPOBAHHOM (pa3bl C IOBEHUJIbHBIM METAJNIOM 3HAYUTEIBHO
BBIILIE PHEPIUM CBSI3U C HUM ajacopOupoBaHHON (asbl. Ilpu xemocopOuum OTCyTCTBYET
npouecc murpauuu Moisekyn IIAB mno mnosepxHoctm u  Habmogaetcst dpdexT
nociuefencTBud.  MacnopacTBOPUMBbIE  MHTMOMTOPBl  XEMOCOPOLIMOHHOTO — AE€MCTBUS
BBITECHSIIOT BOJY B CBSI3U C TeM. 4TO 3Heprus cBszu [IAB u meramna Gonplie uin paBHa
CBSI3M MeTajuia U Bojbl. llpu pa3pbiBe IJIEHKH BOABI mpoucxoaut ancopouus ITAB nHa
metasuie. Ilpomeccsl XxemMocopOLMHM pa3BUBAIOTCS BO BpeMEHHU. I[IpUMEHHMTENBHO K
IJIACTUYECKUM  CMa3kaM M WTUOMPOBAHHBIM  TOHKOIUICHOYHBIM  MOKPBITHSIM
3aKOHOMEPHOCTH  aAre3uH M KOre3uu OOYCIIOBJICHbI KHMHETUKOW HCHApEHHs JIETy4HX
pacTBOpUTeNlel U SBICHHUSIMH, CBSI3aHHBIMH C (DOPMHPOBAHUEM 3aIlMTHOM 3aIIUTON
IIJICHKH.

Tabnuua 22 BogoBhITECHSIONIAS CIIOCOOHOCTh HEKOTOPBIX BELIECTB U KOMITJIEKCHBIX
UHTHOUTOPOB KOPPO3UH

BemecTBo BonoBriTecHEHHE, MM

D1 D2 D3
Juoytundranar 55 44 27
Jlanonun 102 102 102
O¢dup neHTa’pUTpUTa U KUPHBIX
kucnot C5-C9 75 75 75
I[I/I(I)@HI/IJ‘IOBOI/IUB(I)I/IP 21 17 17
OCH3WIATOPHOMN KUCIOTHI
MOHOATHIIOBBIN hUp 80 80 0
VD TUTICHTTUKOJIS




TpI/IBTaHOHaMI/IHOBOC MBIJIO

onenHoBbIX KUCIOT (5% pactBop 144 144 144
B Macjie)

MukoBoCcK 120 120 120
Coub COK n

muiukiorkcunamuta (5% 36 36 42
pactBop MCJIA-2 B maciie)

Coub cynb(hOKHUCTOTHI

mourBHHBI( BMIT) 150 150 150
OKTaUITUIIAMUH 85 8 0




B Hacrosiiiee Bpems pa3paboTaHbl HHTUOMPOBAaHHBIE KOMIIO3UIIMH. 00€CTIEUNBAIOLINE
3alUTY HE TOJIBKO OT KOPpPO3UU. HO K OT HAaBOJOPOKMBAHMEM  KOHCTPYKIIMOHHBIX
MaTEpUaJIOB B YCIOBUSAX MPOMBILIUIEHHON aTMOC(EPHI, COAepKaIlel KUCIIbIE Ta3bl.

Hcnonp30BaHne TaKMX 3alIUTHBIX MOKPHITHI 3()()EKTUBHO I 3aLIUTHI OT KOPPO-3U
K CylIb(UIAHOTO pACTPECKHUBAHUA CTaJbHBIX JeTajeil, paboTalolmuX B Pa3IUYHBIX
YCIOBUSIX HarpyxeHus. [IpuMEHUTENbHO K KpPEMEXHbIM M3AETUSM. MOTPEOHOCTH B
KOTOPBIX MO HEPTSIHON M ra30BOW MPOMBIIUIEHHOCTH COCTABIISAIOT ACCSITKH THICSY TOHH B
roJ. HCIOJb30BaHHE HMHTUOMPOBAHHBIX TMOKPBITHM  MpeAoTBpallaeT Tayke |
OKHCJINTEIbHOE CXBAThIBAThIBAHHUE.

Tax pe3ynbTaThl UCIIBITAHUI [TOKA3aJ1, YTO OTHOCUTENIBHOE YAJIMHEHHE 00pa3LoB U3
YIJIEpOAUCTON CTalln MOCe BhIAEPKKU B TeueHre 90 4 B BOJHOM pacTBOpE, COAEPKALLEM
5% NaCL 0.5%CH3COOH wu nacsiiiennom H2S pH=3-5), B 5 pa3 Hmxke no cpaBHEHHIO
C UCXOJ/IHBIM, a YUCJIO IEPEruOoB 0 pa3pylLIeHUs] CHUXKaeTcs B 2.5pa3a. XapaKTepUCTUKU
IUTACTUYECKUX CBOMCTB AHAJIOTUYHBIX CTAIbHBIX 00pPA3llOB. 3alUILEHHBIX NOKPHITUEM U3
uHrHOMpoBaHHOW Kommo3uimu JIOM, mocne BBIIEPKKHA B Cpelie OCTaINCh HAa ypOBHE
UCXOIHBIX 00pa3oB- Bpems 10 paspyiieHus HUIMHAPUIECKUX 00pa3lioB 0€3 MOKPHITHS
npu HarpsbkeHud, paBHoM 0.8 0T mpenena mpouyHOCTH Ha pa3pbiB, cocTaBuio 1.754. a nis
00pa31oB, MOKPBITBIX HHIHOWPOBaH-HOM Kommosuuued. - 143 4. IIpu stom B 5.7 paza
YBEJIMYUBACTCS BPEMsI J10 pa3pyLIECHUS [IITMHAPUYECKUX 00pa31IoB.

4.3.COBPEMEHHBIE Crioco0bl MHTHOUTOPHON 3aIIUTHI
HedrerazonpomeicaoBoro OGOPYJIOBAHIN A

OO1men3BecTHO, YTO 3alldTa C MOMOIIBK) HHTHOWTOPOB, B PSIAY TPagUIIMOHHBIX
METOJIOB 3aIlUThl OT KOPPO3UH, SIBJISIOTCS OJHON U3 dP(HEKTUBHBIX U SKOHOMHUYHBIX U B
HACTOSIIEE BPEMS albTEPHATUBBI €1 HET.

Ho, Tem He MeHee, Kak MOKa3bIBAaeT MPAKTHKa HETATUBHBIC CIIydyau HCIIOJIb30BAHMS
MHTUOUTOPOB HE CTOJb YK pEIKH U TmpodiiemMa  3alMThl  HEe(TEnmpOMBICIOBOTO
00OpYIOBaHUS  OT KOPpPO3WH, KaK BBISICHAETCS, BbI3BaHA HE CTOJBKO AepHUIUTOM
MHTHOUTOPOB, CKOJBKO HX HHU3KHUM KaueCTBOM U TPYIHOCTSIMH Mojadopa Haubolee
3¢ (HEeKTUBHBIX MHTHOUTOPOB KOPPO3HUM 7Sl KOHKPETHBIX YCIOBHM mpuMeHeHus . OmaHoun
U3 MPUYMH HU3KOW WM HEAOCTATOYHO BBICOKOU 3((EKTUBHOCTH MHTUOUTOPOB SIBISETCS
TO, YTO B YCJIOBUSX OOOCTPSIOLIEHCS KOHKYPEHLIUU (PUPMbI — IMOCTABIIMKH BBIHYXICHBI
UATH HA TPUBICYCHHUS, B KAYECTBE CHIPbS AJIA TMOIYYCHHS] MHTUOUTOPOB, JEIHIEBBIX
mO0OOYHBIX MPOJYKTOB, @ TO U BOBCE OTXO/0B MTPOU3BO/ICTB.

CToMMOCTH HMHTUOMTOpPA W TO3TOMY HCHOJB30BAaHUE K€ KOHAUIMOHHOTO CHIPbS
HPUBOJUT K O0Jiee YeM CyIIeCTBEHHOMY MOBBIIICHUIO PAKTUKYETCS JOBOJIBHO PENIKO.

SICHO. YTO BOCHOJIB30BATHCS MPEUMYIIECTBAMH MHTMOMTOPHOM 3aIlMTHI BO3MOXKHO
TOJNIBKO HAa TMYTH OTOPAKOBKM HEAOCTATOYHO 3()()EKTUBHBIX HWHTHMOMTOPOB HA CTaauM
BXOJAHOTO KOHTpOJIS, KBIM(UIMPOBAHHOTO aHANM3a pPE3yJbTaTOB IPUMEHEHHUS
MHTUOUTOPOB HA MPOMBICTIAX M COBEPILIEHCTBOBAHUS Ha *YI'OH OCHOBE TEXHOJIOTHMHU
NpUMEHEHHUS UHTUOUTOPOB MPU CTPOTOM CIIEOBAHUH Pa3yMHOMN IIEHOBOW CTpaTeruu Mpu
MOKYTIKE HHTUOUTOPOB KOPPO3HUH.

Hcxoas U3 3T0ro, Lenbl0 HACTOSIIET0 pa3felia SBISIOTCS MHUHMMH3AIUS 3KOHOMHU-
YEeCKUX 3aTpar Ha 3allUTy OT KOPPO3UH MPOMBICIOBOTO 000PYIOBaHUS U TPYyOONPOBOIOB
3a CYET COBEPIICHCTBOBAHUS NPOLEAYPbl MOJ00Opa HHTUOUTOPOB, OMPEIEICHUS HUX



ONTUMAaJbHBIX JO3UPOBOK, a TaK kK€ HauOoJiee MOJHOTO BBISBICHUS UX NOTEHIUAIbHBIX
BO3MOKHO€ T'€H B KaXJIOM KOHKPETHOM Cllyya€ C Te€M. 4YTOObl HE JOIYyCTHUTb
HEOIPaBAAHHOI'O PACIIMPEHUs aCCOPTUMEHTA MPUMEHSIEMBIX B IPOLIECCE IKCILUTyaTalluu
MECTOPOXKACHUM XUMpPEAareHTOB M MX Inepepacxoaa. Takum oOpa3oM, OCHOBHBIMU
3a]la4aMHU SIBUJIUCH!

1. AHanu3 1a00paTOPHO-CTEHIOBBIX MCTIBITAHUNA U NMPAKTUKU IPUMEHEHUS OIBITHBIX
Y TIPOMBIIIUIEHHBIX HHTHOUTOPOB.

2. YTOuHEHHE Ha OCHOBE M3yUEHUs JUTEPATYPHOTO MaTepuaa U ONbITa MPUMEHEHHUS
WHTHOWTOPOB OCHOBHBIX TPeOOBaHUI K MPOIEType MOA00pa MHTHOUTOPOB KOPPO3UU IS
KOHKPETHBIX YCIIOBUU UX MPUMEHEHHUS.

3. Ob6ocHOBaHME METOIOB HKCIHEPUMEHTAIBHOTO H3YyYEHHsS Hambojee Ba)KHBIX
nokasarejel HMHTUOMTOPOB, 0000IIEHHME TMOJIyYEHHBIX  PE3yJIbTaTOB  METOJaMHU
MaTE€MaTUYECKOW CTAaTUCTUKH C T€M, 4YTOObl Ha 3TOM OCHOBE IPOBECTU OBICTPHIN.
ONEpaTUBHBIH M OOBEKTUBHBIH NOAOOP MHIHUOUTOPOB JIsi KOHKPETHBIX YCIOBHM
IPUMEHEHUs

4. OT60p NEpCIEeKTUBHOIO MHIMOMTOpa JUIsi MUHUMU3ALUKA YKOHOMUYECKUX 3aTpar
Ha 3aIIUTy OT KOPPO3UHU BHYTPH IIPOMBICIOBOIO 000pYy10BaHus, TPyOOIIPOBOIOB 51 CUCTEM
TTITA.

B pesynbrare npoBeneHHON pabOThl ObUIM YTOYHEHBI TPEOOBaHMS K MHTMOMTOpam
KOPPO3UH, U3 KOTOPBIX BBITEKAIOT OCHOBHBIE MPUHIUIIBI TOAO0pa HHTMOUTOPOB KOPPO3UU
T KOHKPETHBIX YCIOBUW MPUMEHEHHS, 3aKIIF0YAIOIIUECS B TOM. UTO!

1 - npyu MUHUMANBHBIX JO3UPOBKAX MHTHOUTOP AOHKEH 00ECredYrBaTh BBICOKYIO
3amuTHYI0 3()(PEKTUBHOCTh Kak OT OOIeH, Tak W JIOKAJIbHOW KOPPO3WU TaK Kak B
HE(TENPOMBICIIOBBIX ~Cpellax BCEra MPUCYTCTBYET XJIOP-UOHBI, T.€. AKTUBATOPHI
MMUTUHTOBOM KOPPO3UH;

o0nanath CTaOUIBHOCTHIO 3aIIUTHOU 3 (HEKTUBHOCTH!

3alUIIAaTh METaJUI OT HABOJOPOKUBAHUS U CYJIb(PUIHON XPYIIKOCTH;

OBITh BEICOKOTEXHOJIOTUYHBIM (COXPaHATh CTAOMIBHOCTh CBOMX (PU3NKO-XHMMHUYECKUX
CBOMCTB MpH OOJIBIIOM KOJMYECTBE IIUKIIOB 3aMOPaXKUBAHUS - CTIABAHMUS,

COXpaHsTh TeKy4ecTb Ipu Temneparypax He Boimie 40'C:

HE pacclauBaThCs NpPH JIUTEIIBHOM XpPAaHEHMHM KaK B  YCIOBHUSIX  PE3KO
KOHTHHEHTAJILHOTO, TaK H BJIQXKHOTO KJIMMAaTa:

HE BIUSATH OTPUIIATEIHLHO HA MPOIECCHI JOOBIYHN U TepepaboTKH HEPTH U rasa:

HE OKa3bIBaTh OTPULIATENBHOTO BIMSHHA Ha KayeCTBO KOHEYHOIO MPOIYyKTa.
HalnpuMep, aBUALIMOHHOIO TOIUINBA:

HE 3aTPYAHSTH [IPOLIECC AEIMYJIbCALIUU!

HE BCIIEHMBATh 00pabaThIBa€Mble TEXHOJIOIMUECKHUE CPEJIbI:

HE BJIMATH Ha CTaOMJIBHOCTH LIMPKYJIMPYIOIIMX B 3aIIMIIAEMBIX CHCTEMax padO4yMX
cpen. s nocTukeHus: HamlydluX pe3yibTaTOB OT IPUMEHEHUS! HHTHOUTOPOB:

UHTUOUTOpP JOJDKEH OBITh KOMIUIEKCHOK JEWCTBUS IOCKOJBKY OCIJIOXKHSIOLINE
100b14y (hakTOPBI MPOSBIISAIOTCA OJHOBPEMEHHO;

HE OBITh TOKCUYHBIM:

HE 00J1a1aTh TSHKETIBIM, HEMPUSATHBIM 3aI1aXoM:

0o0nanaTth CHOCOOHOCTBIO PACTBOPATHCS B HE(DTH M XOPOIIO IUCIEPTUPOBATHCA K
BOJIC.



2. llpennoxkeHbl mnpoUEAYpHl JUIsi OOJIEr4eHHs OTOOpa Jy4dIlero U3 TaMMBI.
o0Jaaromux TPUMEPHO OJIM3KUMU 3allUTHBIMU CBOMCTBAMH, HUHTMOUTOPOB KOPPO3UHU.
OpHOM U3 TaKUX NPOUEAYP SABISAETCS TO. YTO PE3YJIbTaThl OMPEAEICHUs

*3¢(PEKTUBHOCTH HWHTHOUTOPOB TMOJIBEPraroTcsi 00padOTKE METOJaMH MaTeMaTH-
YEeCKOM CTaTUCTHKM Ha KOMIIBIOTEpPE C TEM, 4YTOObl YCTAHOBUTH CTAaTUCTHUYECKYIO
3HAQYUMOCTh TOJIYYEHHBIX pPE3yJbTAaTOB M Ha ATOM OCHOBE CYIIECTBEHHO YMEHBIIUTH
CyOBEKTHUBHOCTh MPU NMPUHSATHU OKOHUYATEIHHOTO PEIICHUS B TOJIb3y TOTO WM WHOTO
WHTHOHUTOpA.

3. Ilpennoxensl ympoiieHHble, HO 00JaAaIIKMe JOCTATOYHO BBICOKOW HH -
(OpMaTUBHOCTHIO. TOCTOBEPHOCTHIO, IKCIIPECCHOCTHIO M ONEPATUBHOCTHIO,

*3KCIIEPUMEHTAIBHBIE METOBI aHAJIM3A U annapaTypa AJis UX pealln3aluu.

Meroabl TMO3BOJSIOT OMNPEACNATh CKOPOCTH OOIIed M JIOKaJbHOM KOpPpO3UM B
YCIIOBHUSIX, KOTJIa B pabouei cpelie MPUCYTCTBYET CEPOBOIOPO, KUCIOPOI, YIIIEKUCIBIN
ra3. Mertoasl  ompeneneHus — 3alUTHOM  A(PQPexkTUBHOCTH  WHTHOUTOpPA  OT
HABOJIOPOXKUBAHUS 1 CYJIb()UIHOTO PACTPECKUBAHMUS.

4. TlpennoxeHbl OpakOBOYHBIE MPU3HAKH, IO KOTOPHIM PEareHT, MOKa3bIBaOT, XOTS U
JOCTAaTOYHO BBICOKYIO 3alUTHYIO *3(P(EKTUBHOCTh IO JEHCTBYIOIIMM MpaBHIIaM
omnpeaeneHusl 3alUTHON 3((EKTUBHOCTH, MOXET OTBEPrHYTh IO HECTAOMIbHOCTH
3alUTHON 3(PPEKTUBHOCTH YCTAHABIMBAEMOW IO OCIULISA-IIMSM TOKa KOPPO3UHU TPHU
UCIBITAaHUAX DIEKTPOXMMHUMHYECKMM MeToaoM Ha «MonHukope-1» mo OGonbpiiomy
pa3dpocy 3HAYEHMH 3alIUTHON *3(P(EKTUBHOCTH MPHU TOBTOPHBIX HCHBITAHUSIX B
UJICHTUYHBIX YCIOBUSIX. [[pakTHUECKOUN [IEHHOCThIO TAaHHOU paOOThI SIBISFOTCSL:

- MPUHIATBI T0A00pa MHTHOUTOPOB KOPPO3WHU ISl KOHKPETHBIX YCJIOBHUI

NpuMeHeHHs, 00ecreunBalonue M YCKOPSIOUIME 3TO J TPOILecC, a TaKxkKe
CYIIECTBEHHO TIOBBIIIAIONINE OOBEKTUBHOCTh TOJY4YEHHOTO pe3yibTaTa.
00OCHOBaHHE 3KCIEPUMEHTAIBHBIX M PACUETHBIX MPOLEAYpP MPOBEICHUS
3¢ (HeKTUBHOTO M0100pa HHTMOUTOPA JJIsI KOHKPETHBIX YCIOBHM MPUMEHEHHUS.

4.3.1. [IlpumeHenre WHruOUTOPOB KOPPO3uM Kak Hambosee 3hdhekTuBHOTO
METOJIA 3AILINUTBI OT KOPPO3UH.

WuruburopaMu WM 3aMeUIUTEISIMI KOPPO3UHU HA3bIBAIOT BEILIECTBA HEOPTraHMUECKOIO
WM OPraHUYEeCKOro MPOHUCXOXKIEHUS, KOTOPbIe BBOISAT B HEOOJBIIUX KOJIUYECTBAX B
arpeccuBHYyIO cpeay AJsl TOPMOXEHHsS KOPPO3HMOHHOIro Ipouecca. B 3aBucumoctu ot
YCIIOBUHM MPUMEHEHHsSI MHTHOMTOPOB UX ACNAT Ha kuaKko(aszHbie U napo-dasusie. B cBoro
ouepeab KUAKo(]a3HbIe HHTUOUTOPHI JENIATCS HAa MHTUOUTOPHI Il HEHTPAIbHBIX, KUCIIBIX
M IIENOYHBIX cpel. VHruOUTOpHl YCIOBHO JENATCS HO MEXaHU3My JEeHCTBHS. IO
XMMHUYECKOMY COCTaBy, MO Ha3HayeHHI0. [lo mMexaHW3My HEHCT-BUS BCE WHTUOHMTOPHI.
HEe3aBUCHMO OT BHJIa arpecCUBHOM Cpe.bl, Ha3HAUEHHsS] U XUMUYECKOrOo COQTaBa, JENST
Ha JBe Tpymmbl. Oro ajcopOIMOHHBIE M NACCUBUPYIOUIME. aJICOPOLIMOHHBIE K€
MHTUOUTOPBI TI0 XapaKTepy TOPMOXKEHUS 3JEKTPOIHBIX MpolecoB/lensiT Ha KaToAHBIE,
aHOJHBIE U CMEIIaHHbIE.

Hedtsnas u razoBasi MpOMBIIUICHHOCTh -TI0 HamOosee KPYMHBIA OOBEKT ISl MpH-
MEHEHHSI MHTHOMTOPOB KOppo3uu[7]. DTo o0bsIcHIeTCs TEM, UTO Ijs J00bET, cOopa H
TPAHCIIOPTa OTPOMHBIX OOBEMOB JKHIKHX H Ta3000pa3HBIX MPOIYKTOB HCIOJIB3YETCS



BEChbMa 3HAYMUTENIbHAS M0 MPOTSHKEHHOCTH M METAJUIOEMKOCTU CETh TPYOOIpPOBOJOB. a
TaKXke 0O0JIbIIOE KOJTHMYECTBO METAJUIMYECKUX €MKOCTEH.

N3 cymecTByronmx, MHOrOOOpasHbIX CPEACTB 3alIUTHl OT KOPPO3MH NPUMEHEHHUE
MHTUOUTOPOB MO psAAY MPHYUH 37iech 0co0eHHO 3¢ ¢dekTuBHO. Bo-TiepBhIX, X MOXKHO
IPUMEHATh Ha OoJiee MO3MHEH cTamuu pa3paboTku HeTIHOTO MecTOpokIeHHs (Korma
BO3pacTaeT OOBOTHEHHOCTh HE(TH), YTO SBISETCS SKOHOMHYECKH BBITOJHBIM. Bo-
BTOPBIX. MHTUOUTOPHI MOTYT OBITh MOJI@aHBI B arpeCCHBHYIO Cpely B JIFOOOM >KeIaeMOM
MecTe (PYHKIIMOHUPYIOUIEH cUCcTeMbl 0€3 CyIIECTBEHHOTO M3MEHEHHUS TEXHOJIOTMYECKOTO
nporecca J00bIYM, MOATOTOBKM W TpaHcmopTta HedTu. B-TpeTbux, mpu BBeAeHUU
UHTUOUMTOPOB B HAYAIBHOM IYHKTE IBMKEHHS TOOBIBAEMOM Cpelbl OHM BMECTE C HEIO
OPOHUKAIOT BO BCE MOMJEXKAIIUME 3allUTe MeCTa, BKJIIOYas MarucTpajbHbIC
HE(PTENPOAYKTHI.

XapakTep TEXHOJOTHYECKHX MPOLIECCOB MpU J00bue HEe(TH U Ta3a rakoB, YTO 3/1€Ch
CO3JIAI0TCS YCJIOBUS JUIsl IPUMEHEHUS TI0UTH BCEX TUIIOB HHTHOUTOPOB.

4.3.2.Mexauusm JIeUCTBUSI HHTMOUTOPOB KOPPO3HH.

[To xuMHYECKOMY COCTaBY WHTHOUTOPHI JUIsl KHCIBIX CPEJ MOXHO pPa3AeiuTh Ha
MHIMBUAYalIbHbIE BELIECTBa- KOMOMHUPOBAHHbBIE MM CMECEBble MHIMOUTOPHI HA OCHOBE
OTXOZOB M TOJYIPOAYKTOB XMMUYECKOH, HEPTEXUMHUECKOM, LIEUIIOJI03HO-0yMaXHOH U
T.I. IPOMBIIIEHHOCTH B TOW WJIM UHON CTENEHH MOAN(DUIIUPOBAHHBIE.

NHrubuTophl KUCIOTHON KOPPO3UU SBISIOTCS OCHOBOW acCCOPTUMEHTa MHTUOUTOPOB.
HNpUMEHSIeMbIX TpU pa3paboTke HEPTSIHbIX M 1a30BBIX MECTOPOXKACHUHN, B TOM YHUCIIE U
TaKUX, B TMPOAYKIMH KOTOPBIX NPUCYTCTBYIOT OTAEIBHO WM B COBOKYIHOCTH
CEpOBOIOPO/, YTACKUCIBIN T'a3 U KUCIOPO/I.

TuUnuUHBIME MHTUOUTOpPAMH KHUCJIOTHOM KOPPO3UU SIBISIOTCS OPTaHUYECKUE COe-
AUHEHUS] ¢ (PYHKIMOHAIBHBIMU TPYIIAaMHU, B3aUMOJCHCTBHE KOTOPHIX C MOBEPXHOCTHIO
MeTaia crabuiusupyeMm aacopOuuio. M B KadecTBE OCHOBHBIX MpEACTaBUTENECH
KHCIIOTHON KOPPO3UU MOKHO PacCMaTpUBaTh TETEPOLMKINUECKHE COCTUHEHUS C a30TOM,
KHCIIOPOJIOM, CEpOi, BHICOKOMOJIEKYJSIPHbIE CIUPTHI U albJETHIbl, AMUHBI U aMUJBI.
YEeTBEPTUYHBIE a30TOCOIEPIKAIINE COSUHEHUS U T.1I.

MexaHu3M JeHCcTBHS HEKOTOPBIX M3, MHTUOWTOPOB. HPOSBISIONIMX BBHICOKHHA 3a-
IUTHBIA PPEKT B CEPOBOAOPOACPKAIIMX KHUCIBIX Cpelax OOBACHSIIOT 00pa3oBaHHEM
COCAMHEHUI MOJMMEPHU3YIOINXCIACS Ha TMOBEPXHOCTH 3alUIAeMOI0 MeTasuia. MHorue
OpraHUYeCcKHe COEIUHEHUs CHOCOOHBI BCTYNAaTh B XHMHYECKOE B3aMMOJCUCTBUE C
CepOBOZIOPOAOM, 00pa3ysl Ha MOBEPXHOCTH MeTajlia, MPEACTABISIONINE CBOCOOPA3HBIN
(pa3oBelil Oapwep, HepacTBOpUMBIE coeanHeHHs. D(H(HEKTUBHBIMA HHTHOUTOPAMH MOTYT
ObITh COEOUHEHMS, KOTOpble HE BCTYMAIOT B XUMHUYECKOE B3aUMOJICHCTBUE C
CEpOBOIOPOAOM, HO OHHM MOTYT BBITECHATH MOJIEKYJIbl M HOHBI CEPOBOAOPOJOB C
MOBEPXHOCTU METaJIA.

ArpeccuBHbBIE CEPOBOIOPOCOJEPKAIINE CPEAbl ONAcHbl HE TOJBKO TEM, 4TO YcC-
KOPSIIOT KOPPO3MOHHOE pa3pylIeHHe MEeTalia, HO B OOJbIIEH CTENEHH TEM, YTO MPUBOIST
K BOJOpPOJHOMY OXPYNMUYMBAHUIO MeETasla U KOPPO3UOHHOMY PACTPECKHUBAHHIO
HeTenpOMBICTIOBOTO 000pyAOBaHHMs. (C KOPPO3HEl MOKHO OOPOTHCS K CBECTH JI0 KaKOTO-
TO mpuemieMor0 MuHuMyMa. OIHaKo, TI0 HE I0CTaTOYHO, 0O yXe HeOOJIbIINE CKOPOCTH
C BOJOPOAHOHN Jenojspu3anueil MpUBOAST YacTO B MPHCYTCTBUU CEpPOBOAOPOAA K
CHJILHOMY OXpYIMUMBAaHUIO METajula, BBIBOAS M3 CTposi obopynoBanue. CKOpOCTb




NPOHUKHOBEHUSI BOAOpOJa B MeTalll, B mpucyrctBun H2S yckopsiercs no 5 pa3 ¢
YBEJIMUEHUEM  KOHLEHTpPAllMd CEpOBOAOPOJIa B  BJIEKTPOJUTE, IMPU  HEKOTOPOU
KOHIIEHTPAIMH JIOCTUTAETCs HACBILLIEHUE.

4.3.3.1Ton0op HHrHOUTOPOB KOPPO3UHA

[lenpt0 MPOBENCHHBIX JTA0OPATOPHBIX, CTEHIOBBIX W OIBITHO-TIPOMBIIUICHHBIX
UCIIBITAHUM SIBIIIETCS OTOOP M3 UCHBITHIBAEMBIX MHTMOMTOPOB HamoOosiee 3G (HEKTUBHOTO,
T.€. MHTHOUTOpA TPOSBUBIIETO B JAHHBIX KOHKPETHBIX YCJIOBHSIX HCTBITAHUS HauOoliee
BBICOKAsI 3alIUTHOE JIEHCTBUE MPU MUHUMAJIBHBIX JO3UPOBKAX M MIPHU ITOM 00JIaAIOIIETO
CIIOCOOHOCTBIO pelaTh elle KaKyr-TO 3aady, HampuMep, 00JaJaroiero crocoOHOCTHIO
JIEOMYJIBTUPOBATh  BOJOHE(TSHBIE  OMYJbCHUH,  TOAABIATH  JKU3HEIEATEIHHOCTH
Cyi1b(haTBOCTAHABIMBAIOIINX  OakTepuii, oO0OJaAamEero K TOMY JK€ BBICOKHUMH
TEXHOJOTMYEeCKUMH cBOMcTBaMu. [loaToMy 1o pesynbrataM mpelBapUTENbHBIX TEXHHKO-
HSKOHOMUYECKUX aHAIM30B U MPUMEHEHNE YIOMSHYTBIX MPUHIMIIOB OTOOpa HHTMOUTOPOB
koppo3uu B TeueHuu 1999-2000ronoB 6bu10 0ToOpano 12 Buaos nnruduropon: CHIIX-
6014, 601¥IC, 1004, Hedrexum-1,6», BUKOP 1A», bamuk 17M, «XI1K-002,00B»,
TX 1153u 22 noBast MmoauduKanys HHrHOUTOpa KOPPO3UHN CEpUU A3UMYT.

Cepbe3Hyl0 TPYAHOCTh MPH MPOBEACHUM TAaKOTO POJA HCIBITAHUNA TNPEACTABISET
OTIpe/eNIEHUE CaMOro TJABHOTO WM OCHOBHOTO CBOWCTBAa WMHTHOUTOPOB KOPpO3WH, a
UMEHHO  3alUTHOH 3P GeKTUBHOCTH. <«I(PHYEKTUBHOCTH HHIHOUTOpaA»  IMOHSATHE
KOMIUIEKCHOE M BKJIIOYAeT B ce0si MUHHMYM 2 COCTaBISIONIUE, & UMEHHO 3alIUTHYIO H
YKOHOMUYECKYIO AP(HEKTHBHOCTH, T.€. MOXKET COCTOSITh M3 2-X, a TO U OoJiee Mmokas3aremnei
WIA XapaKTePUCTHK.

[Tonsarue «@dhekTuBHOCTE» TpeOyeT 0OoJiee MOJPOOHOTO PACCMOTPEHHUS, a TaKKe
PacCIIMPUTENLHOTO TOJIKOBAHMS CaMOT0 MOHATHSA 3((HEKTUBHOCTH HHTUOUTOPA.

Pa3nooOpa3ue B3aUMOJEHCTBUSL B TaKOM CJIOKHOM TIPOLIECCE, KakK KOPPO3Hs
TpyOONpOBOJaX M E€MKOCTSIX HcHoib3yembix B cucteme IIIIJ] eme Gonee OCIOXKHSIOT
3aauy moaoopa 3GpHEeKTUBHBIX MHTHOUTOPOB KOPPO3UH.

3amuTHbIEe 1EUCTBUS HHTMOUTOPA 3aBHCUT B MEPBYIO OUYEpEAb OT €ro KOHLEHTPALUU
B Cpele C KOTOPOW KOHTAaKTUPYET 3allUIaeMOe OOOpYyIOBAaHHME, CBONCTB 3TOH CpEIbI,
MaTepuaia U3 KOTOpPOro clelaHa KOHCTPYKIIUS, CKOPOCTEH MOTOKOM arpeCCUBHOM CpEIbl.
3aBUCUMOCTH 3alTUTHON 3 ()EKTUBHOCTH ONMUCHIBAETCS S —o0pa3Hoi kpuBoi. [logoOHas
KpHUBas MpejcTaBiieHa Ha puc. 26



ABVIMYT - 14

OIIMCAHUE

Komno3unust Ha OCHOBE a30TOCOAEPKAIINX OPTAHUYECKUX COCTUHEHUI
'AJIKWIMMUJA30JIMHOB  M30 CTPOECHUS, aMUJ0aMUHOB U OPTraHMYECKUX
pacTBOpUTEIIEH

Ha3HA4YCHHUC

Wurubutopel  cepuu  A3MMyT  NpeAHA3HAUYEHbl I 3alUThI
HEPTENPOMBICIIOBOIO 000PYAOBaHUS U TPyOOIPOBOJOB, pabOTAOLINX B
CEPOBOIOPOACOAEPKAIINX BHICOKOMHUHEPAIN30BAHHBIX BOJIHBIX Cpeaax
OT KOpPpO3WH M HaBOJOpaXHBaHUS. MOXET OBITh HCHOJB30BaH NpHU
TPAHCTIOPTUPOBKE HEPTH U rasa.

Pexomennamun
10
MPUMEHEHHIO

Nuruburop A3umyT-14 TexHOJIOTrHYeH,00/1a/1aeT JOCTATOYHO MIMPOKUM
(mopsimka 82,0-99,5%) 3amuTHEIM JeHCTBUEM TIpU A03upoBKax15-35
MII/IT .

JIist TOCTHKEHUST MaKCHUMaJIbHOTO 3(dekTa Mpu NPUMEHEHUHU CIICTyeT
UCITOJIB30BaTh METOJbBI, IO3BOJISIONIME CO37aTh HAWIYUIIHE YCIOBUS
NepeHoca MHrHOMTOpa K MOBEPXHOCTH 3aIIUIIAEMOT0 METaJlIa.

[Ipy 5TOM WHCHONB3YIOTCS JBa OCHOBHBIX METOJAQ. TEPUOJAMUECKOE
JIO3UPOBAHUE W HETIPEPHIBHOE IO3UPOBAHUE.

MokeT TpUMEHSATHCS COYeTaHWe JBYX METOJI0OB, HO Hamboiee
MPEAMOYTUTENBHBIM SIBIIICTCS HETPEPBIBHOE TO3WPOBAHUE MHTHOWUTOPA
B 3alI[UI[a€EMbBIE CUCTEMEL.

3amuTHAsS KOHIIEHTPAIHSI UHTHOUTOPA 3aBUCHUT OT arpeCCUBHOM CPEIbI,
CKOPOCTH MOTOKA W OMPEEISICTCS] HA OCHOBE CTEHIOBBIX MCIIBITAHHA.

TexHunueckue
TpeOoBaHUS

TY
2415-187-
0020312-98

BHenHuiA BUI-KHIKOCTh CBETIO-KOPUIHEBOTO MM TEMHO-KOPHYHEBOTO
[[BETA.

Kucnornoe uucno, mr KOH na 1r mpoOsl, He Goiee
Amunnoe yucio Mr CHIxa 1r npo6s1 He Goee
MaccoBast 70151 aKTUBHOM OCHOBEI, % He 0oJiee
Maccosas gois Boasl %, He Ooltee

TemmnepaTypa 3acThIBaHUSA , OC , ue Gonee
3amuTHOE ACWCTBUE TIPU KOHIICHTPAIIUN
Wuruburtopa 25wmr/n, %, He MeHee 09

30
50
15
0,5
-45

II0CTaBKa

XK uwmcrepust 50 T.6 HIWKHUM CIIMBOM, aBTOIIMCTEPHBI W Tapa
noTpedutens. Jlonyckaercs pa3iauB IPOIYKTa B CTaJIbHbIE OOUKHU.

["apanTuiinbeii
CPOK XpaHEHUS

1FO,Z[ CO JHA M3rOTOBJICHHUA
I/IHI‘I/I6I/ITOp JOJDKCH XPAaHUTBCA B ICPMETUYHO BaKpBITOﬁ €MKOCTH.

['nruennueckn
it cepTuduxar

Ne 02B11. 01.24111.00846T.98 ot 29.09.99
UHTUOUTOp A3UMYT- MAJOTaKCMYHOE UM MaJlOONaCHOE BELIECTBO,
OTHOCHTCS K 4 KJIacCy OMACHOCTH.

HEOTEXVM

NMHI'MBUTOP KOPPO3NN

Onucanue

BonopacTBopuMblii MHTUOMTOpP KOPpPO3WM HA OCHOBE
POJYKTa KOHJIEHCALIUU KUCJIOT JIETKOTO TaJlOBOTO Macia
u MOJIUATUIICHIIOTMAMUHA B yII€BOAOPOIHOM
pacTBOpHTEIIe




Ha3nauenue

3amura KOMMYHHUKAIMA ¥ HA3€MHOTO0 O0OPYJOBaHUSL OT
KOPPO3UM BHYTPEHHEW MOBEPXHOCTH, HABOJOPAKUBAHUS
U Cylb(UIHOTO KOPPO3UOHHOTO  PACTPECKUBAHUSA,
BBI3bIBAEMBIX BO3JIEUCTBHEM CEPOBOIOPOICOACPHKAIINX
MUHEpaJIN30BaHHBIX BOAHBIX CPEJl

Pexomennamuu
MIPUMEHEHUIO

1o

Nurnourop HEOTEXHWM BBoautcst HenpepbiBHO (25-50
ppm) wm yaapueivu jgo3amu  (100-200 ppm) B
TpyOONIPOBOJIE CHUCTEM TMOACPKUBAHKS  IIACTOBOTO
JABJICHUSI TIPU COJIEP)KAHUHM B MUHEPAIM30BAHHON BOJIE
10 300ppmcepoBoI0OpOIa HITH YTIIEKUCIIOTO Ta3a.
JNannas TEXHOJIOTUS obecreunBaeT CTETNIEHb
IPOTUBOKOPPO3HOHHOM 3aIUTHI 000PYIOBaHHS HE MEHEe
90%wu nprMeHrMa B CJICAYIOIMINX YCIOBHUSX:

OOuee [maBiieHHE B cucreMe ,Mrma, He 0Ooiee
20,0

[InoTHOCTE  BOABI ,  kr/M> , He  Gomee
1160

CoeprkaHne KOMIIOHEHTOB B BOZE , I/M°, He Goiee
CepoBojiopojia

300

Yraekucnoro rasza
300
Kucnmopona

3
MexaHn4eckux
100

Ckopoctb 0011e#t koppos3un He npesbiiiaetr 0,05mMm/ron

npuMecen

Texuuueckue TpeboOBaHUsA

TY

2415-001-00157816-94

Hedpredum 1 | Hedrexum 2
Jlist g mpumeHeHuss B
MPUMEHEHUSI B | JIETHEE BpeMs
3UMHEE BpeMsi

Buemmnmit BUa- MOABIOKHAS MaciIsTHAs KUJIKOCTb TEMHO-
KOPHYHEBOTO 1IBETA

VeapHBINA Bec, 0,810 0,830
rleM® | me
MeEHeE

3aimrHoe 94 90
nencreue,%, He
MeEHeE

Temnepatypa -40 -15
3aCThIBaHUS,
C, He BhIIIE

KucaorHoe 8-30 8-30
yucio Mr KOH
Ha 1r npoaykra




MOCTaBKa XK uucrepust 50T , aBTOUCTEPHBI U Tapa MOTPeOUTENS
, JOMYCKAETCsl pa3JivB MPOAYKTA B CTAJIbHbIE OOUYKHU

I"apaHTUIHBIN CPOK XpAHEHUS 1 rox co aus wuzrotoBineHus. HMHruOutop HOMKEH
XPAaHUTCS B TEPMETUYHO 3aKPBITOM EMKOCTH.

['uruennveckuii cepTuduKat Ne 02 B11.01.24111.00393M.98 ot 14.05.98
no xapakrepy Bosaerctsuas HEOTUXUM ortHocutcs k
MaJOTOKCHUYHBIM BellecTBaM 4 Kjacca ONacHOCTH

BHUKOP




Onucaunue

Komnosumus Ha OCHOBE  A30TCOAEPKUIMX OpPraHUYECKHUX
COEIMHEHUI QIMKUMMIa30JIMHOB HU30CTPOHUS, OPraHUYECKOM
KHUCJIOTbI, HEMHOTNEHHOIO0 IOBEPXHOCTHO-AKTUBHOI'O BEILECTBA U
pacTBOPUTENS

HAa3HaAa4YCHUC

Nurubutoper cepun BUHUKOP mnpennaznaueHs
HE(PTENPOMBICIIOBOTO o0opynoBaHus U
paboTaromux B
BBICOKOMUHEPAIN3aBaHHBIX  BOJHBIX
HABOJOPAKUBAHMUSI

IUISL  3aIUTHI
TpyOONPOBOIOB,
CEpPOBOIOPOJOCOACPIKAITIX
cpemax OT  KOppO3HH

Pexomennanun
MIPUMEHECHUIO

I10

Nurubutoper  cepurn BUKOP  TexHomoruunbl,  oOJagaroT
JIOCTAaTOYHO IIUPOKUM 3aIIUTHBIM JEHCTBUEM.

BBonaTrcs B cucremMy yTWIM3allMKM CTOYHBIX BOJI, COAEpKaIIUX
CEpPOBOJIOPO WU YTJICKUCIIBIN ras.

Oco60 »ddekTuBHBl NpU  JO3UPOBKE B
oOBogHEHHON  HepTH B  CBSI3M  C
pacmnpeneneHueM B BOJHOM (a3se.
PexoMeHiyeTcs UCIONIb30BaTh METOJI HENPEPHIBHOTO JO3UPOBAHMUS
IpU KOHIEHTpaluu HHruouTopa B npegenax 15-50 ppm.
WHTHOUTOpHl  yIydmalT Ae3MYIbCAlUI0 HEePTH W  CHIDKAIOT
TUAPABIMYECKUE TOTEpH. 3allUTHAS KOHIICHTPAIlUs WHTHOWTOPOB
3aBUCHUT OT arpeCCUOHOU CPEbI , CKOPOCTH MOTOKA U ONPEEIISICTCS
Ha OCHOBE CTE€HJIOBBIX POMBICIOBBIX MCIIBITAHUM.

cucteMy cOopa
IPEIMOYTUTEIbHBIM

TexHuueckue
TpeOOBaHUSI

TY

39-1313-88u3m. 1-4

Bukop 1 | Bukop-1A

BHemHui BuI- HepaccranBarOUAsACs OOHOPOAHAS KUIAKOCTb OT
CBETJIOTO O TEMHO-KOPUYHEBOT'O 1IBETA

Kucnornoe umcimo mMr KOH mwa 1 r|10 105
OpOAYKTa, He Oosee
Amunnoe yucio Mr HClua 1 opo6sr | H/m 35 H\6 35
MaccoBas 1oJist akTUBHOU OCHOBBI,% He | 33 15
MEHEE
[InoTHOCTH TIpH 2dC, B npejenax 0,85-

0,95
Bonnsriit mokazarens 1% pactBopa,pH 8
Temmeparypa 3actsiBanus ,°C, He Gonee -40
3amuTHOE ACWCTBUE NIPU KOHIICHTPAIUU 90
uaruouTopa 50wmr/ 1,%, He MeHee

MOCTaBKa KT muctepssl 0 43T ¢ HUKHUM CIIMBOM , aBTOLMCTEPHBI U Tapa
noTtpedurens. Jlonyckaercs pa3jauB NPOIYKTa B CTaJIbHbIE OOUKH .
[Napantuiinbii  cpok | 1 rox co AHS W3roTOBiIeHHS. WHrHOMTOp MOJDKEH XPaHUTHCA B

XPaHCHUSA

repMCcTUYHO BaKpBITOﬁ CMKOCTH.
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CK-KOHUBHTPaUKWA, Mrin
puc.26. 3aBUCHUMOCTL 3aLUMTHOIrO AEHCTBKA WHIMMBUTOPAa
KOPPO3KK OT ero KOHUeHTpaLuM B arpecCUBHONK cpefe.

N3 puc.26 BUIHO, YTO Ha BOCXOJAIIEM yd4acTKe S-00pa3HOM KpUBOW 3aluTa HE
crabunbHa. Ha aTom yudacTke HabmogaeTcs HauOOJIBIINKA Pa30pOC IKCIEPUMEHTATIBHBIX
Touek. Pa30poc Touek Ha y4yacTKE BBIMOJIOKUBAHUS KPUBOM 3allUTHOM 3ddek-
(EKTUBHOCTH TOCIIE TOCTUKCHUSI KPUTUIECKON KOHIEHTPAIIMA MHrHOUTOpa CHMXKaeTcs (
TS KaXKJIOTO MHTHOUTOPA CBOM rpadrk).

[Mon «a(dexkTrBHON 3aIUTHON KOHIEHTpALUEH» MOHUMAETCSl KOHICHTpAaIus, Npu
KOTOPOW JIOCTUIaeTCsi MaKCHUMAaJbHOE 3alllUTHOE JEHCTBHE WHIMOMTOpa KOpPpO3UU B
JAHHON arpecCUBHOMN CpeJie B JAHHBIX YCIOBUSAX IPUMEHEHUS.

OpHako KOPPEKTHO ONpeleiuTh <«3((EKTUBHYIO 3aIIUTHYIO KOHLIEHTPAILUIO» IO
TaKMUM KPHUBBIM MOXXHO TOJIBKO B CJIydae BBICOKO arpeccHBHBIX cpel. I'ne ¢oHoBas cko-
POCTh KOPPO3UH COCTABIISIET OT HECKOJIBKUX AecAThIX 10 1.0 MM rox u Beiie. B To Bpems
KaKk  HCJIEeN0OBAaTEISIM-KOPPO3UOHUCTaM B HE(PTeAO0OBIBAIOIIEH  IPOMBILIIEHHOCTH
MPUXOIUTCS UMETH JIEJIO CO CPEAaMH, IIe UCXOIHBIN ()OHOBBIM YPOBEHb KOPPO3HH MOMKET
obiTe Huke 0.ImMm rox. Tak, 4TO THUNMYHBIMH IIUPOKO NPUMEHSEMBIMH METOAAMHU
KOHTPOJISI CKOPOCTH KOPPO3WH, Kak HalpuMmep, T'PaBUMETPUUECKUNA METOJ, METOJ H3-
MEpEeHHUsI MOJSIPU3ALMOHHOTO CONPOTUBICHUS U M.H. METOJIaMU OJTHO3HAYHO yCTaHOBUTH
3amuUTHYIO 3P GEeKTHBHOCTH HHTHOUTOPA 3a4acTyr0 He yaaeTcsi. OueHb 4acTo MOJyIeHHOE
3alIUTHOE JEHCTBUE MMEET OTpULIaTeIbHOE 3HaueHue. Torna MHruOUTOp BBICTYIAET KaK
CTUMYJISITOP KOPPO3UH, YTO CBSA3AHO JUOO C TEM. UTO B JAHHOM CIyyae C MOTPEIIHOCTb
U3MEPEHMS] IPUMEHSAEMBIX METOOB OIPENEIEHUS CKOPOCTEN KOPPO3UU COM3MEPHUMBI CO
3HAYEHUSIMU PETUCTPUPYEMBIX CKOPOCTEN KOPPO3UH, YEM HUBEIUPYETCS OUEHb MAJIOE I10
aOCONIOTHOM BEJIMYMHE HM3MEHEHUS CKOPOCTH KOppO3uH, OOYCIIOBIEHHOE JEHCTBHEM
MHIUOUTOpA, MO0 € TEM. UTO 3alIUTHOE ACHCTBHE B MHTUOUTOPaX B JAHHBIX KOHKPETHBIX
YCIIOBUSIX OYEHb M OYEHb HE3HAUUTEIbHO. [l03TOMY IpUMEHEHHE METO/1a CTaTUCTUYECKON
00pabOTKH MOXET B KaKOH-TO Mepe YIPOCTUTh 3ajady Mnoadopa MHruOuTopa Jyis
KOHKPETHBIX YCJIOBUM NPHUMEHEHUS B TAKOW HEIPOCTOM CHUTYyallMH, KAK 3a-IIUTa CUCTEM
[IT/1 umu cuctem coopa HedTH.

4.3.A1lHrnouTop KOMIUIEKCHOTO AeicTBUs «A3umyT -14»




Wurubutop kopposun cepun «A3umyT-14» mnpezacraBiseT coOOH MPOTYKTHI
CJIOKHOIO CHHTE3a I1a OCHOBE JKUPHBIX a30TCOAEPKAIIUX KUCIOT B KOMIIJIEKCHOM pacT-
Bopurene. OHM NpeAHa3HAYEHBI TS 3alIUThl 000PYI0BaHUS U TPYOOIPOBOIOB 0) Cepo-
BOJIOPO/IHOM, KUCIIOTHON H YTIIEKUCIOTOH KOppo3uu (Tadim. 23).

3ammtHas ()(HEKTUBHOCTH HMHTHOUTOPOB CEpUU «A3UMYT» B KUCIOTHO# cpexne (15%
HCI B qucTHIIIMpOBaHHOM BOJIE)

Taomuma Ne23
Mapxka uaruoburopa Konuenrpanus 3amuTHas
UHTUOUTOpA B MI/ apdextuBHOCTh Z, B %0
Azumyt-14 100 93
AzumyTt-14b 100 98
AzumyTt-14]] 100 97

Kak BHIHO,Bc€ TpHU HCIBITAaHUS MHTUOUTOPOB MOKA3BIBAIOT BBICOKYIO 3aIUTHYIO
3¢ (HEKTUBHOCTH . YUUTHIBAs TO, YTO MPUMEHEHHE MHTUOUTOPA KUCIOTHOW KOPPO3UU MPHU
COJITHO-KHUCIIOTHBIX 00pa0OTKaX CKBKHWH JIOJDKEH 3allUINaTh HE TOJBKO OT OOIIeH u
JIOKaJIbHON KOPPO3UH, HO B MEPBYIO OYEpE/b JOJDKEH HE JAOMYCKAaTh HABOJOPAKUBAHUS
MeTajula BHYTPUCKBXXUHHOTO 00OpynoBaHMs. Pe3ynbTaTbl MCHBITAHWN TPUBEICHBI B

Tabauie 24
KoHnuentpanus 3amuTHbIN 3G ekt
UHTUOUTOpA
Koaddeuunent CreneHp 3alUThl OT
topmokenus, GH HABOJOPaXKUBaHUS , B
%

100 1,97 97

150 2,08 107

200 2,18 118




N3 Tabnuiiel ciaemyeT To, 9T0 MHTUOUTOP KOppo3uu «A3umyT - 14»006magaeT BEICOKOH
3alUTHOMN 3()(HEKTUBHOCTHIO, KAK U MHTMOUTOP HABOJAOPAKUBAHMSL.

Jlnst mpoBeleHUs  MCHOBITAHUW IO ONpEeNeNieHUI0 OaKTEPUIIMIHBIX CBOMCTB OBbLI
0TOOpaH MPOMBIIUICHHBIM o0paser] MHrHOMTOpa KOppo3uu <«A3umyT - 14» u s
CpaBHEHHMS OBLITU B3SIThI MHTUOUTOPHI : pekopa-608, Hepruxum- 6 u 6akrepuruag CHX3-
1.

Anamu3 OwuozapaxeHHOCTH CO4YHBIX BOJ 3A0 «Mckox» TpoOW3BOAMIICS B
cooTBeTcTBUHM ¢ Meroanueckumu pexomennauusmMu «BHUUCIITuedts » mo meronuke
«MeTtoauka KOHTPOJST MUKPOOHOIOTHYECKON 3apa’keHHOCTH HE(PTETPOMBICIOBBIX BOJ U
OIICHKA 3allUTHOTO M OaKTepUIUAHOTO JeicTBUs peareHToB» (P 39-3-973-83,Yha).
PesynbTaThl ricciieioBaHUi IPEACTABICHBI B Ta0HIe 25.

Tabmuma Ne 25

Toukn Jlara KomnyecTBo KIIETOK , HA /Mt
otbopa otbopa
3A0 1 10° 10° 10° 10° 10°
«HcKox» o'
24.05.
01 + ++ ++ ++ ++ ++
+

JlanHbie B TaOIMIlE CBHUIETEILCTBYIOT O BBICOKOW OaKTepHUAIBLHOU CpakeHHOE M
CTOYHO-TIPOMBICIIOBBIX BOJA 3AO «ckox». MakcumanbHoe konnuecTBo kietok CBb 0e3
obpaboTok mocturiio 10 ki/ mit.

N3BecTHO, uTO nuib HeOombIIoe komyecTBO CBb 00buHO mpeacTaBieHo cBo0O-
HOIUIaBalOMIIMHU KiieTkaMu. OcHOBHOe konnuecTBO KkieTok CBbB accomuumpoBaHo C
TBEPJI0M MMOBEPXHOCTHIO B BUJIE€ OMOIJICHKH.

CrnenoBaTesbHO, BBICOKAsl CTENEHb 3apaXXEHHOCTH BOAbI C 00beKTOB 3A0 «lcKox»
CBUJIETEIBCTBYET O HATUYMK OMOCIIOS Ha BHYTPEHHEH MOBEPXHOCTH BOJIOBOJIOB.

OtcyTtcTBHE Mep 1O 00ph0e ¢ OM03aPAKEHHOCTHIO MOKET MIPUBECTH K JaIbHEHIIIEMY
pocty unciiennoctd CBb 1 co Bcemu mocie oM moCIeCTBUSMH.

[Ipu ormeHke OaKTEPUIMIHOW AaKTUBHOCTH WHTHOWUTOPOB HCIIOIB30BATUCh 2-X
CyTOYHas KyJibTypa ¢ conepxkanuem CBb He MeHee 10 xi/mn 1 axtuBHOCTH 100 € AHHMIL.

Kak cnenyer u3 ananmsza «Asumyt - 14» npu mo3upoBke S50 mr/i. «Pexopa-608»,
«Hedrexum -6», mpu 10Qur/n, «CHX3 -1»mpu 60Qur/n NOTHOCTHIO MOAABIISIOT Pa3BUTHE
CBb.

[TpOMBIIIITICHHO TPUMEHSIEMBbIE HHTHOWTOPHI KOPPO3UHU KPOME BCETO IPOYETo
JIOJDKHBI ~ OBITh COBMECTHMBI C JPYTMMH Haubojiee IIMPOKO MPHUMEHSIEMBIMU
MHTUOUTOpPaAMHU KOPPO3HH, TapaduHa W COJEOTIOKEHUSIMHU, a TAKXKEe JEIMYIbraTOpamH.
Nurubutop Asumyr —14 coBMecTHM C TIpUMEHSEMBIMH B HACTOAIIEE BpEeMs
uHruoutopamu kopposun tuna Heptuxum — 6, CHIIX- 1004, Pexopa- 608, a taxxe
JEIMYIIbraToOpaMHu.

4.3.5. Pacuer sxoHomMmueckoro 3ddexra or BHEIpEHHS WHIHOUTOpa KOPPO3UHU «
Asumyt - 14»B cucteme TIT1JI.




HUcxonuble 1aHHBIE

[IOKa3aTeju En. baz3oBrrit HoBeili BapuanT
nameperms | BAPHAHT c|c «Asumyr —14
«Pexopn-608» | »
N3pacxomoBaHo wHTHOWUTOpA | T 84.3(27) 68.44(21.9)

(mpu  y#enmpHOW  HOpME
pacxoza r/m’)

KonnuecTBo nopriBoB IIT 5 3

CroumocTb JUKBUJALUH | pyO 2536 2536
OJTHOTO ITOPBIBA BOAOBOJIA

Pacuet sxoHOMHYeckoro a3 exra

3aTparthbl Ha | TBIC. pyO 19.23'484,3=1621.6 19.05%68.44=1303.9

WHTHOUTOP

3arpaThl Ha | Treic.py0 253&5=12.68 25363=7.608
JMKBUIALIUIO
MOPBIBOB
BOJIOBOJIOB

Bcero 3aTpar TriC.py0 1634.2 1311.2

OxoHoMHuYecKUl 3()(PEKT OT BHEAPEHHS] MHTUOUTOPOB «A3MMYT - 14» cocTaBiser
322.7TteIC. pyO/TOS.

4.4 BiusHue HHrHOUTOPOB KOPPO3UHU HA TEXHOJIOTHUYECKUH IIPOLIECC JOOBIUH, IIOATOTOBKHU
1 1epepa00TKU HE(DTHU U rasa.

OmHUM W3 OCIIO)KHCHMH TEXHOJOTHYECKOTO TMpoIlecca IPU  HCIOIb30BaHUU
OPraHUYECKUX HHTHOUTOPOB KOPPO3MH MOIKET OBITh BCIICHHBAHHE TEXHOJOTHYECCKUX
KUIKOCTEH MPU OYKMCTKE ra3a ¢ MOMOIIBI0 MOHOATAaHA AWMMHUHA WJIU TPU CYIIKHA €ro 1
STWJICHIJIMKIOJIEM, a TaKXke CTaOmim3amus 5SMYJIbCUH, OOpa30BaHHBIX BOJIOH W
YTJIEBOAOPOTHBIM KOHJICHCATOM.

B 3aBucumMOCTH OT CKOpOCTHM Tra3a, KOHLEHTpPALUMs METAHOJIA M JUITUJICHIJIMKOJIA,
HaJIM4YUsl B HUX YTJIEBOJOPOJHOTO KOHAEHcata U Ap. (aktopoB umuruoutop M-1-A B
Pa3IMYHOM CTENEHW CTUMYJIMPYET BCIICHUBAHME OJTUX JKUIKOCTEH. DBcneHnBanume
METaHOJa U JUATWICHIVIMKOJNSA B mpucyrctBuu U-1-A mpoucxomut tem ObICcTpee, yem
BbIIlIE €ro cojepkanue. [Ipu 3ToM meHa momydaercs 6omnee yctoiuuBoil. [IpucyrcTBue
YIIEBOIOPOAHOTO KOHJEHCaTa YMEHBIIAeT CTUMYJIMpPYIOIee BIusiHue naruoutopa U-1-A
Ha BCIEHMBAaHUE BOJHBIX PACTBOPOB METaHOJA MU ATHiIeHTHKoJsA. Haunbonee BepoATHO
BO3MOYXHOCTb BCIIEHUBAaHHUSI TUITUIICHIIIMKOJIS B TEHEPATOPAX.

[To pe3ynbraTam CpaBHUTENBHBIX HCHbITaHUN MHrHOMTOpOoB M-1-A, BUCKO-904 u
N-25-]1 Ha yCTaHOBKAaX KOMIUIGKCHOM TOATrOTOBKM Ta3za  OpeHOyprckoro



ra30KOHJICHCATHOTO MECTOpOXAeHus Obl1o BbIsiBIeHO, uTo M-1-A m BHUCKO-904 B
Oonbiiei creneHu, dyem M-25-J1, cnocoOCTBYIOT 00pa30BaHUIO 3IMYJIBCUH METaHOJ-
YIJIEBOJOPOAHBIN KOHZICHCAT (pUC.27). MPU 3TOM OCTATOYHOE COJICP)KAaHHE METAHOJA B
ra3oBOM KOHJEHcaTe MpH conaepskanuu uHruouropo M-1-A u BUCKO-904 250 wmr/n
Bo3pactaeT coorBeTcTBeHHO Ha 0,051 0,11%mo0 cpaBuenuro ¢ uaruobutopom M-25-11 npu
IPOIOKUTEILHOCTH pasnenenuss cmecu 30 MuH. HMurubutop M-25-J B MeHbIei

CTENICHH CIOCOOCTBYET BCICHHMBAHUIO BOJHBIX PACTBOPOB JIUATAHOJIOMHHA, 4YeM
uarnouropsl U-1-A u BUCKO-904 puc.28)

AZUMVYT - 14

OIMMCAHUE |Komno3umusi Ha  OCHOBE  a30TOCOJAEPXKAIIMX  OPraHUYECKHX
COCMHEHNN aNKWIMMHUIA30JIMHOB M30 CTPOEHUs, aMUJAOAMUHOB U

OpraHUYECKUX pacTBopuTenen
Ha3HAuYEHUeE Wurubutopsl  cepur  A3uUMYyT MpeAHA3HAYEHBl JUISL  3alllUThI
He(TENPOMBICIIOBOTO o0opy0BaHus u TpyOOIIPOBOIOB,
paboTarommx B CEPOBOJIOPOACOAEPIKAIINX
BBICOKOMUHEPAIN30BAHHBIX BOAHBIX CpeAax OT KOpPpO3uu U
HABOJIOPAKUBAHMUS. Moxet OBITH UCIIOJIb30BaH npu

TPAHCTIOPTUPOBKE HEPTH U rasa.

Pexomenpauyu | UuruOutop  A3umyT-14  TeXHOJIOTWYEH,00/1a0a€T  JOCTATOYHO
1o mmpokuM  (mopsiaka  82,0-99,5%) 3ammTHBIM - ACWiCTBHEM  TIpU
NPUMEHEHHIO | 103upoBKax15-35mun/n .

JUid  NOCTMXKEHHS MakKCUMalIbHOTO d(p@dexrta npu NpUMEHEHUU
CJIeyeT MCIOJb30BaTh METOBbI, MO3BOJIIIOLIME CO3/1aTh HAWITYYIIHNE
yCIOBUSl TMEPEHOCa HWHIMOMTOpa K TIOBEPXHOCTH 3aIUIIAEMOI0
MeTaIa.

[Ipy 5TOM HCHOJIB3YHOTCS [1Ba OCHOBHBIX METOJA: INEPHOIUYECKOE
JO3UPOBAHUE U HENIPEPBIBHOE TO3UPOBAHUE.

MosxeT TpUMEHSTbCS COYETaHHE [BYX METOAOB, HO Hauboiee
OPEANOYTUTENBHBIM  SIBISIETCA ~ HENPEPBIBHOE  JO3UPOBAHUE
MHTUOUTOpPA B 3AIIHUIAEMbIE CUCTEMBI.

3amuTHas KOHIEHTpalus HHTUOMTOpa 3aBHCUT OT arpecCHBHOMN
Cpenbl, CKOPOCTH IOTOKAa M ONpPENENsieTCs Ha OCHOBE CTEHJOBBIX

HWCHBITAaHUM.
Texnuyeckue | BHemIHMM  BHA-)KUIKOCTh  CBETJIO-KOPUYHEBOTO  WJIHW  TEMHO-
TpeOoBaHUs KOPUYHEBOTO IBETA.

Kucnornoe uucno, mr KOH na 1r mpoOsl, He Goiee 30
TY Awmunnoe yucio Mmr CHIxa 1r npo6s1 He Ooee 50
2415-187- MaccoBas 10151 akTUBHOM OCHOBBI, % He OoJiee 16
0020312-98 | Maccosas nous Boabsl %, He Ooiee 0,5

Temmeparypa 3acTeiBanus , C , He Goree - 45

3amuTHOE ACWCTBUE TP KOHIICHTPAIIUN

WMuruburtopa 25wmr/n, %, He MmeHee 09
IMOCTaBKa K| mucrepusr 50 T.6 HIKHUM CJIMBOM, aBTOIMCTEPHBI W Tapa

norpeburens. Jlomyckaercs pa3nuB NPOyKTa B CTAILHBIE OOYKH.




I"apanTuiineiii | 1rojg co IHSI U3rOTOBJICHUS
CPOK XpaHEHUs | HHTHOUTOP JOJDKEH XPaHUTHCS B TEPMETHYHO 3aKPBITONH €MKOCTH.
I'mrunennuecku | Ne 02B11. 01.24111.00846T.98 ot 29.09.99

it cepTuduxar

I/IHFI/I6I/ITOp ABI/IMYT- MaJIOTaKCHMYHOC MW MaJO0OIIaCHOC BCIICCTBO,
OTHOCHUTCH K 4 KJIACCy OINIACHOCTH.

HEOTEXVM

NHI'MBMTOP KOPPO3NHN

Onucanue

BonopacTBopuMblii  MHTHOMTOP KOPPO3MM HAa OCHOBE MPOAYKTa
KOHJIEHCAI[UU KHUCIIOT JIETKOTO TaJI0BOTO Macia u
MOJIMATUIICHNIOJMAMUHA B YTJIEBOJOPOJHOM PACTBOPUTEIIE

Ha3nauenue

3amura KOMMYHUKAIIMM MW HA3eMHOro OOOpYIOBaHUA OT KOPPO3HUH
BHYTPEHHEH  TOBEPXHOCTH, HABOJOPAXUBAHUS U  CYJIb(PUIHOTO
KOPPO3UOHHOTO  pPACTPECKUBAHUSA,  BBI3BIBAEMBIX  BO3JEHCTBUEM
CEPOBOJOPOACOEPKANUX MUHEPAIU30BAHHBIX BOAHBIX CPEJl

Pexomennamuu
110 TPUMEHEHUIO

Nuruourop HEOTEXHWM BBomutcss HempepbiBHO (25-50 ppm)wm
ymapaeivu  go3amu  (100-200 ppm) B TpyOOmpoBOAEe  CHUCTEM
MOJJICP)KUBAHUS ~ TUIACTOBOTO  JIABJICHUS TIPU  COJEpPKAHWUU B
MUHepanu30BaHHOW Bojie 10 300ppmcepoBoIopoaa WM YIIIEKHUCIOTO
rasa.

JlaHHash TEXHOJIOTHsI OOEeCIeYnBaeT CTEICHb MPOTUBOKOPPO3HOHHOMN
3ammThl 00opyaoBanuss He MeHee 90% u mpuMeHMMa B CIIEIYIONIUX
yCIIOBHUSX:

OO01uree naBieHue B cucrteMe ,Miia, He 0oJiee 20,0
[I;1oTHOCTE BOJBI , Kr/M® , He OoJtee 1160
CoeprkaHne KOMIIOHEHTOB B BOZE , I/M°, He Goiee
CepoBomopoaa 300
VYriekucnoro rasa 300
Kucnopona 3
MexaHn4yeckux npumecei 100
Ckopoctb 00m1eit koppos3un He npeBbiiaet 0,05mMm/ron
TexHauyeckue Hedpredum 1 | Hedrexum 2
TpeOoBaHUS Jlis g  1mpumeHeHuss B
NPUMEHEHHUS B | JIETHEE BPEeMsI
3MMHEE BpEMSI
BHemHuii BUA- MOABYOKHAS MacisHas KHJIKOCTh TEMHO-KOPHYHEBOTO
TY 1IBETA
VaemsHbi Bec, rlem® , me|0,810 0,830
2415-001- MEHee
00157816-94  3ammraoe  meiicteue,%, ne |94 90
MeHee
Temmneparypa 3acteiBanus, *C, | - 40 - 15
HE BBIIIE




Kucnoruoe yucio mr KOH na | 8-30 8-30
1r nponykra

IIOCTaBKa K muctepusl 5O T , aBTOLKMCTEPHBI U Tapa MOTPEOUTENS , TOIMYCKAeTCs
pa3JIMB MPOJIYKTa B CTaJIbHbIE OOUKHU
["apanTuiinbeii 1 rog co AHA WM3rOTOBIIEHUS. NHruburop MOMKEH XpaHUTCS B

CPOK XpaHEHUs

IrCpMCTHYIHO BaKprTOﬁ CMKOCTH.

I'nruenuyeckui
ceptudukar

Ne 02511.01.24111.00393M.98 ot 14.05.98
nmo  xapakrepy  BozueuctBuss ~ HEOTUXHMM  oTtHOcHTCH K
MaJIOTOKCHYHBIM BellecTBaM 4 Kjiacca OMacHOCTH

BUKOP




Onucaunue

Komnosuiuss Ha  OCHOBE a30TCOACPXKIIMX OPraHUYECKUX
COEIMHEHUI | aJMKUMUIA30JIMHOB M30CTPOHMS, OPraHUYECKOM
KHUCJIOTbI, HEHHOT€HHOTO TIOBEPXHOCTHO-aKTUBHOI'O BEILECTBA U
pacTBOPUTENS

HAa3HaAa4YCHUC

Pexomennanun
MPUMEHEHUIO

1o

Wurubutoper  cepun  BUKOP  Texnomoruunsl, 001aaaror
JOCTATOYHO IIUPOKUM 3aIUTHBIM JACHCTBUEM.

BBoasTcs B cucteMy yTHIM3allMU CTOYHBIX BOJ, COZIEpPKaLIUX
CEPOBOJIOPO WJIA YTIEKHUCIIBIN Ta3.

Oco60 »ddexTuBHBI TMpU JO3UPOBKE B cUCTeMy cOopa
00OBOJTHEHHOM He(TH B CBS3U C  MPEANOYTUTEIHHBIM
pacrpejielieHieM B BOJIHOM ¢ase.

Pexomennyercs UCII0JIb30BaTh METOJ1 HENPEPHIBHOTO
JO3UPOBAaHUSl TPHU KOHIIEHTpAIMK MHTUOUTOpa B mpenenax 15-
50 ppm.

WHruOuTOopsl yiay4IIaloT AE3MYJbCALUI0 HEPTH M CHUXKAIOT
TUIPaBINYECKUE NOTEPH. 3amuTHas KOHIIEHTpaLus
UHTUOUTOPOB 3aBUCUT OT arpecCHOHOM Cpeapl , CKOPOCTH
MOTOKAa U OMNPEIENIECTCSs Ha OCHOBE CTEHIOBBIX MPOMBICIOBBIX
VICTIBITAHUN.

TexHnueckue
TpeOOBaHUSI
TY

39-1313-88u3m. 1-4

Bukop 1 | Bukop-
1A

Buennuii Bua- HEpacciaauBaroascs OJHOPOJHAS KUIKOCTh OT
CBETJIOTO JI0 TEMHO-KOPUYHEBOIO 1IBETA

Kucnornoe umcimo ,Mr KOH mwa 1 r|10 105
IpOAYKTa, He Oosee

Awmunnoe yucio Mr HCl ra 1 npo6sr | H/m 35 H\6 35

MaccoBas 1oJist akTUBHOW OCHOBBI,% He | 33 15
MEHEE
[InoTHOCTH TIpH 2dC, B npejenax 0,85-

0,95
Bonnsriit mokazarens 1% pactBopa,pH 8
Temmeparypa 3actsiBanus ,°C, He Gonee -40
3amuTHOE ACWCTBUE NIPU KOHIICHTPAIUU 90

uaruouTopa 50wmr/ 1,%, He MeHee

IIOCTaBKa K1 ucteprbl 10 43T ¢ HUKHUM CIIMBOM , aBTOIMCTEPHBI U
Tapa notpeduTens. JlomyckaeTcs pa3ivB MPOAYKTa B CTAIbHBIC
OOYKHU .

['apanTuiiHbIi  CpoOK | 1 rox CO JAHS M3rOTOBJICHUSA. MIHTMOUTOpP JOKEH XPAaHHUTHCS B

XPaHCHUSA

repMCcTUYHO BaKpBITOﬁ CMKOCTH.
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ConeprxaHue HHTUOUTOPOB

Puc.28.3BucriMOCTh BCIEHUBAHUSA BOIHBIX

pPacTBOPOB IMATAHOIIMHUHA OT coaepkanus Uuruduropos kopposun:-BUCKO-904, 2-U-
1-A, U-25]]

Jlpyroit HeIOCTaTOK OpPraHMYEeCKUX UHTHOUTOPOB KOPPO3UHU - 3TO MOBBIIICHHOE
coJiep>KaHue CMOJI, KOTOPBIE B MpoIiecce NEPepadOTKU ChIPhs OCEIal0T HAa BHYTPEHHHUX
MOBEPXHOCTAX aNlapaToB, yXy/lIas Terionepeaaydy, a MHOT/Aa U Hapylas padboTy
KOHTPOJIbHO-U3MEPUTETbHBIX MPHOOpoB. CpaBHEHUE PE3YIbTATOB UCIOIB30BAHUS
unrudurtopos 1-1-A, AHIIO, UKCT', KO c pe3ynbpraramu aHaJIM30B YTIEBOIOPOIHBIX
KOHJIEHCATOB, HE COZAEP KalUX UHTMOUTOPOB, TIOKA3aJI0, HAPUMED, YTO MPHU
WHTUOMPOBAHUU CKBOKUH CyMMapHas cojepkanue cMoi pacret ¢ 3310 68 mr va 10kr
razokoHjieHcaTa. [Ipu 6:113koM ypoBHE 3(DPEKTUBHOCTH 3aAIIUTHI OT KOPPO3UH
TerI000MeHHbIX arnapatoB uHruouropamu M-1-A u AHIIO u croumoct uHru6uTOpa
AHIIO, noutu B 2 pa3za npeBbilaroinieit ctoumMocTsb M-1-A, KoHEUHBIN BEIOOP HHTHOUTOpA
AHIIO u pekoMeHauu Mo ero NPOMBIILIEHHOMY MPUMEHEHUIO ObLIN B 3HAYUTEIbHOU
Mepe 00yCIIOBIIECHBI €r0 TEXHOJIOTUYECKUMU CBoMicTBaMu. [IpuMenenne nHruouTopa
AHIIO B MeHbLIEN MEPE CKA3bIBAETCS HA KAUE€CTBE MPOMBIIIJIEHHON MPOAYKIIUU
razonepepadaThIBAIOIIET0 3aBO/Ia, B TO BPeMsI KaK UCMOIb30BaHUE B TAHHBIX YCIOBHIX
unruourtopa M-1-A Brekso 3a co0oii pe3koe yBeJIUUeHHUE Co/IepKaHne CMOJ B OCH3UHE U
apyrov npoaykuuu. [ I[puunHON 3KCIUTyaTallmOHHO- TEXHUYECKUX OCIIO)KHEHUA MOTYT
OBITH OTPAaHUYEHHS PACTBOPUMOCTH MHTHOUTOPOB B 85- 95 YHBIX BOAHBIX pacTBOpaX
METaHOJIa OTHOCHUTEIBHO BHICOKAs TEMIIEpATypa 3aCThIBAaHUS peareHTa onpeaesser
TEKY4YeCTh IIPU HU3KHUX TEMIIepaTypax, a HU3Kas BA3KOCTh 00ECIIEUMBAET ONTUMAJIbHbBIE
CKOPOCTHU MOTOKA M HEOOXOIMMYIO aJICOPOIIMOHHYIO CLIOCOOHOCTh MHTUOUTOPA.

B pesynbraTe B3auMoelCTBYS MOISPHBIX TPYII HEHOHOT€HHBIX TOBEPXHOCTHO-
AKTUBHBIX BEUIECTB PA3TMYHOIO TEXHOJOTUYECKOT0 Ha3HAYCHHS C (PYHKIIMOHAIbHBIMU
rpynnaMyd HHFTHOUTOPOB BO3MOKHO CHUYKEHHUE 3aIUTHOTO AEHUCTBUS HHTUMOUTOPOB, KaK
9TO BUIHO U3 TAOJIUIEI 27.

WHTHUO 3ammTHOE JAeCTBHE MHTHOUTOPOB, %0, IpU comepKaHUU
UTOP JMCOJIBaHa, KI/M°
0 20 50 100 30(Q 500
Kb 90 72 0 0 0 0
-4
H-1- 77 90 0 0 0 0
A




UI-1 | 93 | 95 | 92 | 50| 43| 0]

[Tonarasi, 4TO 3TO CBSI3aHO C WM3MEHEHUEM OOBEMHO- KOJJIOMIHBIX CBOMCTB TaKUX
UHrHOUTOpPOB  BeyeacTBue azacopoimu [IAB Ha Mexda3oBoii MOBEPXHOCTH paszena
MULEUT U MHKpOKameneK yriaeBojopojaa. Takum oOpa3oM, MPOUCXOAST CBOoeoOpazHas
OJIOKMPOBKA a7ICOPOITMOHHO-aKTUBHBIX TPYII KOJUIOUJHOTO WHTUOMTOPA U CHUKEHHUE €T0
CIIOCOOHOCTH 3KPAHUPOBATH MMOBEPXHOCTh METaJIa OT arpECCUBHOMN CPEJIbI.

YyuThiBasi 3TH HENOCTATKU M HEKOTOPHIE JpYyrue OCOOCHHOCTH, K WHTHOWTOpam
KOPPO3UH I HEPTIHON ¥ Ta30BOUM MPOMBIIIIEHHOCTH HAPSAY ¢ OOIMMH TPeOOBAHUSIMH:
BBICOKON 3()()EKTUBHOCTHIO 3AIUTHOTO JEHCTBUS , SKOHOMUYECKOM 11€I€CO00Pa3ZHOCTHIO
MPUMEHEHHUs, HE TOKCHYHOCTHIO, B3PBHIBO- U MOKApOOE30MaCHOCThIO, CTAOMILHOCTHIO
CBIPbEBOW 0a3bl MPEABIBISIOT CIEIUMaIbHbIe TPEOOBAHMS, CBSI3aHHBIE C OCOOCHHOCTSIMU
TEXHOJIOTHYECKHUX MPOIECCOB AOOBIUHU, MOATOTOBKU, TPAHCIIOPTA U NepepaboTKu HEPTH U
rasa.

WHrubuTopsl A1 3alIUThl O KOPPO3UU IMO3EMHOr0 000PYIOBaHUS J0OBIBAIOLIUX
CKBO)XHH U OOOpPYAOBAHUS CUCTEM YTHJIM3AIUMU HEPTEra3ompOMBICIOBBIX CTOYHBIX BOJI
JOJKHBI 00J1aJJaTh BBICOKUMH aJICOPOLIMOHHBIMU U JECOPOIMOHHBIMU CBOMCTBAMU U HE
OKa3bIBaTh OTPULATEIBHOTO BIUSHUS HA MIPOJYKTUBHOCTD JIOOBIBAOIINX U IPUEMHUCTOCTh
HarHETaTEeIbHBIX CKBAYKHH.

[Tpu skcrmyaranuy 0OBOJHSIOMIUXCS CKBAXWH, HAJTMYHUE B CKBAKUHE 3HAYUTEIIHLHOTO
KOJIMYECTBA TUTACTOBBIX BOJI WHTHOWTOPOB JODKHBI OBITH XOPOIIO PAacCTBOPUMBIMU B
BBICOKOMUHEPATM30BAHHBIX BOAHBIX pacTBopax. OHM HE JOJDKHBI HAPYIIATh XUMUYECKOTO
paBHOBeCHUS]  BOJIBI, CIOCOOCTBOBATh  BBIMAJICHUIO cColiegi W  Pa3BUTHUIO
Cynb(haTBOCCTAHABIMBAIONIUX OAKTEpHA KaK B 3aIMINAEMON CUCTEME, TaK U IPU3a00MHON
HarHETaTEIbHBIX CKBaYKWH.

Heobxoanmo, 4To0bl HHTHOUTOPHI OBLIIM COBMECTUMBI C XUMUYECKUMH peareHTamH,
npuMeHsieMbIMU B HedTe- M razono0brde. OHM JOJDKHBI YXYJIIaTh CBOM 3allUTHBIC
CBOMCTBA W JCHCTBUS MOBEPXHOCTHO- AKTUBHBIX BEIIECTB , NPUMEHSEMBbIMHU IS
UHTEHCU(UKAIMU BBIHOCA U3 CKBOXHH OJKUIAKOCTH M JUIsl  NPEJOTBpALEHUS
COJICOTNIONKEHUSI. MHrHOUTOpPHI MOKHBI COXpaHATh CBOE 3alllUTHOE JENCTBUE MpuU
HaJIMYUUA B BOJE J€IMYJbraTOpOB, MPUMEHSEMbBIX IMPHU MOATOTOBKE HEPTH W YACTUYHO
MEePEXOSANINX B BOJIHYIO a3y, HE TODKHBI MOBBIIATh YCTONYMBOCTH AMYJIbCHA HEDTH —
BOJIa, CIOCOOCTBOBAaTH OOPa30BAaHUIO BTOPHYHBIX OMYJbCUM, BBI3BATH BCIICHWBAHHE
IMYJIbCUH HEPTh- BOJIA.

NHrubuTOops! 115 cructeM cOopa U TPAHCTIOPTUPOBAHUS CEPOBOIOPOTOCOICOKAIIECTO
raza JOJDKHBI OOecleuuBaTh 3allUTy 3JIEMEHTOB TPyOONMpoOBOAOB W 00OpyAOBaHUA ,
KOHTaKTHPYIONUX C Tpex(}a3HOW CHCTEeMON YTIEBOJOPOABI-BOAA-TA3, 00JIamas IjIsl ITOTO
CIIOCOOHOCTBIO UCTIAPATHCS MPH IaBJIICHUU U TEMIIepaType MepeKayku rasa.

NHrubuTtopsl HE JOJKHBI BBI3bIBATH IOBBIIIEHUE TEMIIEPATyphl 3aCThIBAHMS
KOHJIEHCaTa Ha YCTAaHOBKE HHU3KOTEMIIEpaTypHOUl cemapauuu. TemmnepaTypa 3acThIBaHUs
WHTUOUTOPOB, UCTIOJIb3YEMbIX B TAKUX YCIIOBUSX, JOJKHA ObITh HE BhIle 228-233K.

B ycnoBusix apoccenupoBaHusl ra3a MpU 3HAUMTEIBHBIX TEpenajnax [aBJICHUS U
TEeMIIepaTyp MHTHOUTOP JOJKEH COXPAHSTh CBOU 3alllUTHBIE KauecTBa. HrMOUTOPHI HE
JOJDKHBI YXYIIIaTh AHTUTUAPATHBIE CBOMCTBA METaHOJIAa M OCYIIAIONIME CBOMCTBA
TJIMKOJICH WITM TOPMO3HTH MPOIECC METAHOJIA M AMYJILCUI, BCTICHUBAHUS CAMHUX dMYJIbCHH
WJIM OTJEIHHO BOJHOM ¥ YTIIEBOJIOPOIHOM (pa3 mociie ux pa3aesieHus .



[Tpu momamanuy MHTMOMTOPA HAa YCTAaHOBKH Ta3orepepadaThIBAIOIIECTO 3aBOJia OH HE
JOJHKEH BBI3BIBATH BCTICHUBAHKE U YHOC AaMHHOB.

WHrHOUTOpPHl HE MOJDKHBI COXPAHSATh CBOM 3aIlllUTHBIC CBOMCTBA MPH TEeMIIEpaType
373-393 K, He o0Opaszyss mpu 5TOM Harapa WJIM CMOJHUCTBIX OTJOXKEHHH Ha CTEHKax
TPyOOIIPOBOIOB, aIMapaToB, KOHTPOJIBHO-U3MEPUTEIHHBIX YCTPOHCTB.

WHrHOUTOPHI HE TOJDKHBI YXY/IIaTh TOBapHBIE KauecTBa He()TH , Ta3a U KOHJCHCATa,
caM{ WHTHOWTOPHI U MPOJYKTHI MX PA3JIOKECHHsI HE JTOJDKHBI OTPABIISATH KATaIM3aTOPHI,
npuUMeHsieMble Tpu TepepaboTke HedTH u Ta3a, yXyAmaTh MPOU3BOJACTBEHHBIC
MOKA3aTeNH 110 BYMYCKY MPOAYKIIMH, BTOM YHCJIE KAYECTBO HEPTETIPOIYKTOB U TOILIIUB.

[To mepe pa3pabOTKH U HKCILTyaTalli MECTOPOXKICHUS YCIOBHS paOOThI OJHUX U TE€X
e DJIEMEHTOB O0OpYIOBaHMs MOTYT M3MEHSATHCS. B CBSI3UM ¢ 3THM pa3BUTHE MpoIiecca
KOPPO3HUH HEMOCTOSTHHO, YTO TaK)Ke MPEONPeeseT BHIOOP U MPUMEHEHHE WHTHOUTOPOB
KOPPO3HH.



