PYBPUKA

CPABHEHMUE 3QOEKTUBHOCTU
WHTMBUTOPOB CONIEOTNIOXEHUS
"ONTUOH-313" U "TUNNYDEP-422"

®. . Yaycos

YOMYpPTCKUIA rocyaapCTBEHHbIV YHUBepcuTeT, Puamnko-texHu4eckmni

nHctutyt YpO PAH

pobieMa 3alluThl AeTaueit

CTaJIbHOTO DHEPTreTUYECKO-

ro o0OpymoBaHUS OT COJIe-
OTJIOKEHUI U KOPPO3UU UCKITIOUU-
TEJbHO aKTyajbHa [JIsI CHUXXEHUS
BO3JICCTBUS 9HEPTeTUYECKOM
UHOPACTPYKTYpbl Ha OKpyXaio-
myio cpeny. OmHuM K3 HauboJee
3(pGEeKTUBHBIX MyTeHl peLIeHUs
9TOIl MpOoOJIeMbI SBJISIETCSI 0Opa-
0OTKa BOAbI MHIMOUTOPAMU Ha OC-
HOBE€ MPOM3BOIHBIX opraHodocdo-
HOBBIX KucaoT [1, 2]. MHruburo-
pbl,  comepxalue  UMHKOBBIA
KOMIUIEKC OKCUATUIMAEeHANbOC-
(OHOBOM KHUCJIOTHI, 00pPa3yloT OCT-
POBKH 3allIUTHOM TJEHKU B MECTax
BbIXOJAa JMCIOKAUMUU Ha TOBEpX-
HOCTb MeTajUla, 4TO OJIOKHUPYET
Koppo3uoHHbIi Tmpouecc (Ilart.
2344199 PD).

BaxxHbpIM pe3epBOM MOBBIIIIE-
HUA O(DOEeKTUBHOCTU  3alUUTHI
CTaJIbHOTO OOOPYIOBAaHUS SIBJISIET-
csl co3daHue KOMITO3UIIMOHHBIX
WHTMOUTOPOB COJIEOTJIOXKEHUN U
KOPpPO3UHU, COJAEpXKallUX, MTOMUMO
opraHo(oc(OHOBBIX KHUCIOT U X
MPOU3BOJIHBIX, BEIECTBA, TOBbI-
1IaMe cTabuIbHOCTD 3alUTHBIX
iéHoK. Yacto Takasi cmMech OKa-
3bIBACTCSI HEYCTOMUYMBOM B XpaHe-
HUU, U3-32 YEro MPUXOIUTCS Xpa-
HUTb KOMIIOHEHTbI PAa3AeJbHO U
CMEIIMBaTh UX Tepel MPUMEHEHU-
eM, Kak, Harnpumep, OTeYeCTBEH-
Heiit poayktr KK® [3]. Dto 3at-
DPYIHSET 3KCIUTyaTallMl0 CUCTEM
BOJIOTIO/ITOTOBKU U SIBJIIETCSl He-
npoctatkoMm nuHruoutopa KK®. Ha-
nbosee TEeXHOJIOTUYHbI B MCIOJb-

30BaHUM OJTHOPACTBOPHbIE KOMIIO-
3ULIMOHHbBIE TPOAYKThl. K Takum
MHIMOUTOPAM OTHOCHUTCS, Hampu-
Mep, uHruourop "Twiydep-422",
BhIITycKaeMblli kKommnaHueili BK
Giulini Chemie GmbH & Co.
OHG (I'epmanust). DTOT MPOLYKT
MpeacTaBisieT co00 BOAHBIN pacT-
BOp HaTpHUeBBLIX coieil (ocdoHO-
OyTaHTpuKapOoHOBOM KucaoThHl (1)
U TIOJMKApOOKCUJIATOB HATpUS.
VYnpouenHas cxema ¢GochoHOOy-
TaHTPUKApPOOHOBOU KUCJIOTHI Clie-
Jyroniasi:

HOOC—CH,

HOOC—C—PO,H,

CH,

HOOC—CH,

B croxuBuieiics s3koHOMMUYEC-
KON CUTyallMM, B YCJIOBUSIX Cylle-
CTBEHHOI JieBajibBalluu pyosisi, He-
n30eXeH POCT IKCILTyaTallMOHHbBIX
3aTpar y MpearnpusiTUii, UCMosb3y-
IOIIUX JUISI TIOJATOTOBKU BOJBI UM-
MOpTHbBIE peareHThl. B To ke Bpemsi
OIMMCAHHOUW CUTYyallMu MOXHO IOJI-
HOCTbIO U30eXaTh, 3amMellas UMIIO-
pTHbIE peareHTbl Ha POCCUICKUE
MPU JTOCTMKEHUN COMOCTaBUMOTO
WA JIy4dlllero TEXHUYEeCKOro pe-
gynbTara. Kcnonb3oBaHue oreye-
CTBEHHBIX pPEareHTOB MO3BOJUT
CHU3UTh Ce0EeCTOMMOCTb BbIpaba-
ThIBAEMOI TETIJIOBOM SHEPTUM.

Takum o0pa3om, 3aMeleHUE
UMITOPTHBIX PEareHTOB MpPOJyKTa-

MU, TIpOM3BeNeHHBIMU B Poccum,
HE TOJbKO MAET SKOHOMUYECKUIA
9 HEKT KOHKPETHOMY IIPEAIIpUSI-
THIO, HO U UMEET BaXKHOE COIMaIb-
HOe 3HayeHHe — CII0COOCTBYET
yaepKaHUIo CYILIECTBYIOIIETO
YpOBHSI TapudOB.

YuuteiBasg ~ BbIlIeCKa3aHHOE,
MpeCTaBIISIETCSI MHTEPECHBIM
cpaBHeHME 3(POEKTUBHOCTU OBYX
MOMmyJIsIpHBIX B Poccun MHrnouTo-
poB: "Tmnydep-422" u "OnThoH-
313", Beimyckaemoro OO0 "Dkos-
Hepro" (r. PocroB-Ha-[lony) [4].

st uccaenoBaHus ObUT 3aKyII-
JieH unruourop "Tunydep-422" no
ueHe 600 py6./kr (mpu OeiicTBO-
BaBuIeM Kypce 23 py6./momn.) O
MpencTaBiIsieT co0oil OeCLBETHYIO
MPO3PauHyI0 XHUIKOCTb CO CJIa0bIM
3araxoM, HallOMMHAIOIIUM 3arax
¢ocouna. I[Ipoaykr crabuieH mpu
XpaHeHUM, TIpU OTCTauBaHUU U
¢ubTpoBaHMU 00Opa3la Ipemnapara
o0pa3oBaHUsI KaKOTo-JIMOO ocamka
He 3amedyeHo. MHruburtop "Onrtu-
OoH-313" BBIIIyCKaeTCd B BUOE IO-
polIKa, KOTOPBIN TpeACTaBIsIET
coboii oxkcuaTIIMAeHAUPOCHOHA-
toumHkaT Hatpus (I1I):
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Ta6nuua 1. CocTaBbl U CBOCTBA MOAEJIbHbIX PACTBOPOB U1 UCMbITaHUS UIHTMOUTOPOB

Ne MaccoBasi KOHLEHTPaLMA KOMMOHEHTOB, Mr/oM® MNokasarenu kayecTea

pacTteopa NaCl MgSO. Na,SO, NaHCO, CaCl, XKecTkoCTb, Mr-ake/am? Xnopuabl | Cynbdartbl
Ob6uas Ca Mg Mr/om?

1 243 25 192 8 5 0,50 0,09 0,41 150 150

2 914 250 1924 361 237 9,2 4.3 4,9 1500 706

st poBeeHWsT UCTIBITAHWI B
CTaHAAPTHBIX YCIOBUSAX OBUTH TIPU-
TOTOBJIEHBI JIBa pacTBOpa, MOJIEIIM-
PYIOLINX pacrpoCTpaHEHHBIC TUITHI
MpupoIHbIX Boa. CocTaBbl pacTBO-
poB B cootBerctBuu ¢ ['OCT
9.502-82 mnpuBegeHsl B Taom. 1.
PactBop Nel MomenupyeT MSITKYIO
YMEPEHHO KOPPO3UMOHHYIO BOIY
MMOBEPXHOCTHBIX MCTOYHMKOB, a
pacTBOp No2 — KECTKYIO KOPPO3M-
OHHYIO apTe3UaHCKYIO BOJY.

OMNBITH MPOBOAWIA B IByX MO-
NETHBIX pacTBOpax TIpU pas3ind-
HBIX KOHIIEHTpAIUSAX KaXIoro u3
WHTUOMTOPOB W TIPM  Pa3IMYHBIX
TeMITepaTypax, MOIEIUPYIOIINX pe-
JKUMBI PabOThl Pa3IUYHBIX TETUIO-
TEXHUIECKUX cucTeM. IIpu Temre-
patype 75 °C uccnenoBanu addek-
TUBHOCTh MHTUOMTOPOB B CHCTEMAX
TOpSYEro BOMOCHAOXKEHMsI, KOHIIe-
HTpauusi pactBopoB 3 u 10 mr/am?
(ITAK nHrMbuTOpa B MUTHEBON BO-
ne). Ilpu temneparype 150 °C wuc-
cirenoBam 3(h(MEKTUBHOCTh WHTU-
OUTOPOB B PEXMMAaX, XapaKTepHBIX
U1t cucteM TeriocHabkeHust. [Tpu
3TOM KOHIIEHTpalust pactBopa Ne |
obta 3 u 10 Mr/mm®, a pactBopa
Ne 2 (kéctkast Bona) 10 un
20 mr/nmM? (Tabm. 2).

J1st MCTIBITAaHUI MCTTOTB30BaN
000pyI0oBaHUE U METOIUKU, 00ec-
MeYnBaIOIIME COTIOCTABUMOCTh pe-
3yJAbTaTOB HucciaenoBanmii [4]. Pe-
3yIbTaThl OKCIEPUMEHTOB TaKXKe
obOpabaTbiBaau 110 WIAECHTUYHBIM
METOIUKAM.

CreneHb 3alIUTBI OT KOPPO3UU
Zyop PACCUUTHIBAIIA MO (hOpMYJIE

Zow = (Vo = Vi)/ V100 %,

rne V¥, — CpemHsisi CKOPOCTb KOp-
po3uUM B SdYEWKe C KOPPO3MOHHOM
cpenoit 6e3 m00aBKM MHIUOUTOpA
(B X0JI0OCTOM oOIbITE), MM/TO; Vi,
— CpeAHsIsl CKOPOCTh KOPPO3UU B
sS4YeiKe ¢ KOPPO3UOHHOM Cpenoit ¢
n00aBKOM MHTMOUTOPa, MM/TO/L.

CTeneHb 3allMThl OT COJIEOTIO-
KEHUI Zco onpenessiiv no ¢hbopmy-
e

Zeo = (I¥ — 1)/1¥100 %,
rne I* — oTHocuUTeNbHasi HecTa-
OMJILHOCTh BOMHOM Cpembl 0e3 mo-
0aBKM HHIUOUTOpa (B XOJOCTOM
omneiTe); /I — OTHOCHUTEIbHAsI Hec-
TaOWJIBHOCTb BOMHOM Cpenbl C J0-
0aBKOII MHTUOUTODA.

B cooTBeTCcTBUM C TOJTYyYEHHbI-
MM pe3yJbTaTaMM MOXHO CIesaTh
BBIBO/I, UYTO 00a MCCIIEIOBaHHBIX
MHruouTOpa 00ECIeUnBAIOT OIU-
HaKOBO BBICOKYIO (B Mpejesax cra-
TUCTUYECKOW TTOTPEITHOCTA) CTe-
MeHb 3alUThl OT COJICOTJIOXEHMIA.
Yro Xe KacaeTcs 3alllUThl OT KOp-
pPO3MM, TO HEJIb3ST HE 3aMETUTh, YTO
MPpY MaJoi KECTKOCTU BOIBI Y MH-
rubutopa "Tunydep-422" orpuia-
TeJbHbIe 3HAYEHUST CTETICHU 3alllk-
Tbl Zop,. AHAIM3UPYS NEPBYIO GOp-
MyJly, MOXHO C/ieJlaTb BBIBOJ, YTO
CKOPOCTb KOPPO3UU B TPUCYT-
CTBUM WHTUOUTOpa BBILIE, YeM B
KOHTPOJIBHOM OITBITE, T.e. B MST-
KUX Bomax umHruourtop "Tumydep-
422" cTumMmynupyer Kopposuio. B
XE€cTKOW Boae umHruowrop "Tuimy-
dep-422" moKasbIBAe€T IOJOXKHU-
TEJbHYIO, XOTSI Y HEBBICOKYIO, CTe-
MEeHb 3alUThI CTAIM OT KOPPO3UHU.

OcMOTp MOBEPXHOCTH 0Opa3-
1I0B TTOKa3aJj, YTO XapakTep pa3BH-

THS KOPPO3MOHHOTO TMpollecca B
OTCYTCTBUM WHTHOWUTOpA W B TIPU-
CYTCTBUY Pa3TNIHBIX MHTUOUTOPOB
pasnJeH.

B orcyrctBUM  mMHTHMOUTOpPaA
KOPPO3WOHHBIN TIPOLIECC 3aXBaThl-
BaeT BCIO TMOBEPXHOCTH OOpa3slia,
KpOME TOr0o, Ha 3TOW PaBHOMEPHO
KOPPOAUPOBAHHON TTOBEPXHOCTH
OTMEYAIOTCST HETJIYyOOKUe  SI3BBI
IJIOIIAAbIO 1O HECKOJbKUX COTEH
KBaJIpaTHBIX MWIIUMETPOB, Cpell-
Hee 4yucio s3B Ha 1 cMm? moBepx-
HOCTM oOpasla Ha pa3HbIX 00pa3-
11ax pa3jau4yHo u cocrasiseT ot 0,3
o 4 s3B/cMm2.

B mnpucyrctBUM WHTHOUTOpPA
"OntuoH-313" mopaBasieTcsl Kak
paBHOMepHasi, TaK W s3BeHHas
Koppo3us. B TpucyTcTBUM 3THX
WHTUOUTOPOB OTMEYEHBI JIMIIb
eIMHUYHBIE SI3BBI HEOOBIIION TITy-
OuHBI Ha oOpa3lax, MOABEPTHYTHIX
KOPPO3WHU MPU KOHIIEHTPAIUW WH-
ruburopa 3 mr/am’. [lnowans 5938
He TmpeBocxomwyia 3 MM?, a uX
cpenHee YmMciio Ha 1 cM? ToBepx-
HocT oOpasma He Oomee 0,1 s3-
Bbl/cM> (1 s3Ba B cpenHeM Ha
10 mm?). Tlpn KOHIEHTpaluy WH-
rubutopa 10 Mr/am® u Gosee S3BbI
Ha oOpasmax He HaOmomanuch. OT-
MeuyeHa He3HauWTeJbHas pPaBHO-
MepHasi KOppOo3usl.

B npucyrctBuM uMHTHOUTOpPA
"I'mnydep-422"  KOPPO3MOHHBIN
MpolecC TPOTEeKaeT WHTEHCUBHO
BO Bcex chayvasx. [lpm wmanoi
K€cTKoCT Bonbl (pactBop Nel)
KOPPO3MOHHBII TMpPOIeCC HMEET
paBHOMEPHBIN XapakTep, 4TO, IO-
BUIVMOMY, OOBSICHSAETCSI WHTCH-

Ta6nuua 2. CteneHb 3aluThl OT KOPPO3UU U COJIEOTIIOXKEHUI B PA3J/IUYHBIX YCIIOBUSIX

YCnoBusi UCMbITaHWIN CreneHb 3awmTbl*, %
XKEcTkocTb Temnepa- KoHueHTpaums OT CONEOTIOXEHNI OT KOPpPO3um

BOJbl, Mr-3KB/AM® Typa, ‘C nHruéburtopa, mMr/om "Tunypep-422" "OnTnoH-313" "Tunydpep-422" | "OnTtmoH-313"

75 & 88,5+5,0 92,0+4,0 -5,0£5,0 78,0+4,0

0,5 10 96,0+4,0 96,0+4,0 -7,0£5,0 93,5+4,0

(pactBop Net) 150 3 85,0+4,0 90,5+4,0 -7,0£5,0 82,05,0

10 88,5+5,0 98,0+2,0 -5,0£5,0 86,5+4,0

75 3 90,5+5,0 88,0+5,0 35,05,0 84,0+4,0

9,2 10 92,5+5,0 95,0+5,0 15,05,0 90,5+5,0

(pactBop Ne2) 150 10 90,5+5,0 92,0+5,0 26,0+5,0 88,0+5,0

20 98,0+2,0 96,0+4,0 24,5%5,0 94,5+4,0

*95% [OBEPUTENLHbBIE MHTEPBAbI.
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CHBHBIM OTBOJIOM MOHOB XeJie3a OT
AHOIHBIX YYACTKOB 3a CUET KOMII-
JIeKcoobOpa3oBaHus ¢ GochoHOOyY-
TaHTPUKapOOKCHUIAT-aHUOHAMU.
MOXHO CYMTaTh, YTO B BOAAX Ma-
JIOW XEcTKOoCTH MHTMoUTOp "l'Miy-
Gep-422" cTUMYyIUpYET KOPPO3UIO.
IIpu BBICOKOI KECTKOCTM BOJBI
(pactBop No2) KOpPpO3MOHHBII
npoliecC MeHee WHTEHCHBEH, OJI-
HaKO OH XapaKTepHM3yeTcs SBHO
BBIPAXXEHHBIMU SI3BaMU TIIOIIAIBIO
1 — 3 mm?, cpeaaum uuciaom 0,5 —
5 sa3B/cM?. 3HAUMTEBHO MEHbIIIAst
3¢ deKTuBHOCTh MHTHONTOpa "I'M-
nydep-422" mo cpaBHEHMIO C WMH-
rubutopom "OnTuoH-313" 00BsIC-
HSIETCST OTCYTCTBUEM B €T0 COCTaBe
LIMHKOBBIX OpraHo¢hochOHATHBIX
KOMILJIEKCOB, CITOCOOHBIX K oOpa-
30BaHUIO 3allUTHON TUIEHKM Ha
MOBEPXHOCTU MeTaslia.

OTO TIOJHOCTBHIO TMOATBEPAU-
JIOCh TIPU HCCIIeIOBAaHUN 00pa3iioB
C  TIOMOIIBIO  CKaHUPYIOIIETO
3JIEKTPOHHOTO MUKPOCKOTIA C TIPH-
MEHEHUEM MMKPO30HAOBOrO aHa-
ym3a. Ha moBepxHocT 00paslios,
TTOABEPTHYTBIX UCITBITAHUSAM C WH-
rubutopom "Ontuon-313", vyactu-
LBl IIMHKA pacripeeeHbl B OCHOB-
HOM paBHOMEPHO, TIPW 3TOM OHU
TITOTEIOT K BEpIIMHAM U pEOpam
nmupaMun TpaBieHus. Ha moBepx-
HOCTM e 00paslioB, IOABEPTHY-

TBIX WUCITBITAHUSIM C WHTUOUTOPOM
"Tunydep-422", yacTtuil LIMHKA He
HaOmogaercsa. OmHako B Boae C
BBICOKOI KECTKOCTBbIO WHTHUOUTOP
"Tunydep-422" mokazan HEKOTO-
pyIO (XOTSI U HEBBICOKYIO) CTEIEHb
3alIUTBl OT Kopposuu. [Ipu atom
Ha TMOBEPXHOCTM 0Opas3loB OOHa-
PYXEHO HEKOTOpOe KOJUYECTBO
docdopa. DTO MO3BONSIET 3AKITIO-
YUTh, 4To MHTUOMpYyIOIIce
neiictBue "T'umydep-422" o0ycinoB-
JICHO OOpa3oBaHMEM ITOBEPXHOCT-
HBIX KOMIUIEKCOB (ochOoHOOyTaH-
TpUKapOOKcHUiIaTa ¢ MOHAMM XeJie-
3a.

MoxxHO cnenaTh BBIBOI, YTO B
YCJIOBUSIX TIPOBEIEHUST UCTIBITAHUI
3((HEKTUBHOCTD 3aIUTHI CTaJIUd OT
KOPpO3UU B BOIHBIX cpefax Kak ¢
MaJIoi, TaK M C BBICOKON KECT-
KOCTBIO TIpM HCTOJIb30BAaHUW WH-
ruburopa "OnrtuoH-313" 3Haum-
TEJbHO BBIIIE, YeM TIpU TPUMEHe-
HuM wuHrnouropa "I'mmydep-422".
Kak oteuyecTBeHHBII, TaK U UMIIO-
PTHBI TIpernapaT oOOecreYnuBaloT
BBICOKYIO CTETIEHb 3alllUThl OT CO-
JIEOTJIOKEHU.

IIpu sToM mpu BBIOOpPE WHTHU-
ouTopa I TPAKTUUYECKOTO MC-
MMOJIb30BAHUST CJIEyeT y4ecTb, 4TO
UMITOPTHBRIN wHTHOuTop "Imiy-
Gep-422" cyllecTBEHHO JIOpOXKe,
YyeM OTEYEeCTBEHHBII WHTUOUTOP

"OnTtuoH-313". DKCrNepTHBIM 3aK-
smoueHreM ot 23.01.2008 r. No 188
I'Y HUU menummusl tpyna PAMH
W CaHUTApHO-3MUAEMUOJIOTHYEC-
KM 3akiodeHrneM ot 29.05.2008 r.
Ne  77.99.27.243.71.005420.05.08
uHTHOUTOpP "OmnTHOH-313" mormy-
IIEH B KavyeCcTBe aHTUHAKWUITHON W
MPOTUBOKOPPO3MOHHON T06ABKU
JUTSE BOIBI 3aKPBITBIX M OTKPBITHIX
CHCTEM TeIJIOCHAOXEHUSI, CUCTEM
TOpSTYETO BOJOCHAOXKEHUS W OpY-
TOro TEIJI03HEPTeTHUECKOro 000-
PYIOBaHUSI.
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