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BBEJAEHUE

AKTyajlbHOCTH padotrbl: B  ycrmoBusix mupoBoro  (puHaHCOBO-
DKHOMMYECKOrO0 Kpu3uca [l1] BaXHEHMIIMM M TPUOPUTETHBIM HAIPaBICHUEM
ABIIACTCSA YIIyOJeHHs] SKOHOMUYecKuX pedopm B Y30eKkucTaHe M BHEIPEHUE
WHHOBAIIMOHHBIX TexHoJoruil. Ilpesuaent PecnyOnuku VY30ekuctan HWcimam
KapuMoB oOpaiaer Haiie BHUMaHW€ Ha HEOOXOJAMMOCTb BHEAPEHHUS HOBBIX
MIPOTPECCUBHBIX TEXHOJIOTHI M3BIIeUeHUsT HE(TH, Ta3a U ra30BOTO KOHJEHCATa,
UX TPAHCIOPTUPOBKM U TMepepadOTKH, OOECNeUMBAOIIMX 3HAUYUTEIHHOE
CHIUKEHUE TIOTEPh W YBEJIMYCHHE OOBEMOB HCIIOJIH30BaHUS HA COOCTBEHHBIC
TEXHOJIOTUYECKHUE HYXKJbI, TIOBBIIIEHUS KauecTBa MepepadOTKU, pereHepaIuu
paHee HCIOJIb30BAaHHBIX HE(PTENMPOAYKTOB, a MMEHHO OTpPaOOTaHHBIX Maces
(OM) (moxn.x N.A.KapumoBa B kabuaeTe MunuCTpOoB PecyOnmmku Y30ekucTan
10.02.2006 roma) B 9TOW CBSI3U PAIMOHAIBHOE HCMOJb30BaHUE HEPTIHBIX
roprouecMazounbix MarepuanoB (I'CM), ynydineHrne kadyecTBa M pacUIMpeHHe
UX aCCOPTUMEHTA SIBJISIFOTCSI OCHOBHBIMU 3aJlayamMu COBpET
¢ HedTenepepabaThiBaromie 1 HEHTEXUMHUUECKON MPOMBIILICHHOCTH. B 3TOM
CBs3U OTpabOTaHHBIE Macja SBISIIOTCS IEHHBIM CBHIPbEM JJII TPOW3BOJICTBA
cMa3ouHbIX MatepuanoB. M3BectHo yTo M3 100T HEDTAHOrO CHIPHS MOXKHO
MOJY4YUTh 0K0JIO 10 T CBEKHUX Macen ¥ cMa3ok, a u3 100 T oTpaboTaHHBIX Macen
yaaetcs noyryuuth 60-80 T pereHepupOBaHHBIX MPOJYKTOB, HE YCTYNAIOIINX IO
KaueCTBY CBEKHUM MaciaMm.
Kpome mpsimoro cOepexeHwus, UMesl, HEBBICOKYIO CTENEeHb OMOpPa3IaraeMoCTH
(10-30%) m HakarHMBasCh B OKPYXKArOIIEH cpelie, MOBTOPHOE MCIOIh30BAHUE
OTpabOTaHHBIX Macesl UMEET TaKKe BaKHOE 3HAYEHHE C TOUKHU 3PEHUST OXPaHbI
npuposibl. X TOKCHUYHBIE KOMIIOHEHTBHI, HalpuUMep MOJU U XJIOPUPOBAHHBIE
oudununsl (I1XB), nonagas B nuieBbie TPOIYKTHI U OTKJIAJILIBASCH B )KUPOBBIX
TKaHSX YeJIOBEKa BbI3bIBAIOT PAKOBbIE 3a00JIEBaHUS U PACCTPOMCTBA UMMYHHOMN
cuctembl. HecoOmionenus mpaBuin cOopa OTpaOOTaHHBIX Macel MPUHOCUT
OOJBIION IKOJIOTHYECKUI Bpe/l U3-3a 3arpsi3HEHUS TTOYBbI, BOJHBIX UICTOYHUKOB

U TPYHTOBBIX BOIA. B cBs3m BBIIIE M3JI0)KEHHBIM pEreHepauus W



MOBTOPHOE MCIOJIb30BaHUE OTPAOOTAHHBIX MACEII IO TMPSIMOMY HJIM KOCBEHHOMY
HAa3HAUCHUIO  SIBIIIOTCS. HE  TOJNBKO  pecypcocOeperaromieii, HO W
MIPUPOJTOOXPAHHON 3a1aUEH.

OKo10ro0e30nacHOe UCIONIb30BAHUEM OTPAaOOTaHHBIX Maces MpEeArojaraeT ux
nepepaboTKy ¢ TMOJYyYEHHEM TOBAPHBIX HWMIIOPTO3AMEIAIOIINX MPOAYKTOB
paznuyHOro HaszHaueHus. [lpoBeneHHBIH aHaNU3 COBPEMEHHOI'O COCTOSIHUS
npoOnemMbl  ucnoiab3oBaHuss OM  CBHIETENTBCTBYET O €ro  (DaKTHYIECKOM
HEpEIIeHHOCTH Kak B TEOpUM TaK W Ha MpakTuke. bomnpiryro dYacThb
OTpa0OTAaHHOTO  Maclia yTHWIM3UPYIOT ImyTeM cxuradus. [loBTopHOe
WCITOJIb30BAaHUE OTPAOOTAHHBIX MaCe TI0 MPSIMOMY Ha3HAYEHUIO MOCIIE OUYUCTKH
WM BTOPUYHOM TiepepaboTku (pereHepanuu) TpedyeT KBalu(pUIIMPOBAHHOTO
1mo100pa COOTBETCTBYIOIINX IMAKETOB MPUCATIOK.

O0bexkT M npeamer ucciaeaoBaHuss. OOBEKTOM HACTOAIIECTO PaOOTHI
ABJIAIOTCS HePTH NMPOAYKTHl €€ mepepaboTku B OeH3uH U Macia. [Ipenmerom
UCCIIEIOBAHUS SIBIIIIOTCS Fa3a-XpoMaMace CEKTpa METpHUsl, KBAaHTa XUMUYECKUI
METO/Ibl UCCIIEIOBAHUSI.

Heap padorbr: llenpio HacTosui pabOTHI  SABISIOTCA  «(PUBUKO-
XUMUYECKHE METOJNIbl MCCIIEIOBAaHUs paja MpoayKToB Au-91» u BkiIrovaeT
CleyIolue 3a/1auu:

-aHaJIU3 JTUTEPATypPHOrO MaTepuasa o TeMe JUccepTaluu

-IIPOBE/ICHUS SKCIIEPUMEHTA JIJIsl YCTaHOBJIEHUs cocTaBa OeH3uHa Au-91 OHII3.
-[IPOBEACHUS KBAaHTO-XUMHUYECKOTO HCCIIEIOBAHUU MOJIEKYTT 1,3-
mumetuaoen3on (1), 1,2-gumerundenson (2), 1-3tun,4-metundenson (3), 1,3,5-
TPUMETUIOEH30II.

OcHoBHBIE 3aJayd M runore3bl: Pe3ynpratel  HCCaenoOBaHUA
npsiMmoronHoro 0ensuna Au-91 ¢ ®HII3, oOHapyxeHo 41-KOMIIOHEHTa, U3 HUX
29-ueHTUGUIUPOBAHHOE KOMIIOHEHTOB. AHAJIM3UPOBAHHBIN  COJEpKaHUS
am(paTHIECKUX, APOMATUICCKUX, ITUKINIECKUX, HACBHIIEHHBIX YTIIEBOJOPOIOB
U KHUCIOPOJ coAepKalumx KOoMIoHeHToB. IlyTéM mnpoBeneHUs KBAHTOBO-

XUMHYHCKOTO aHaimu3a Mojekyn 1,3-mumermnoen3on (1), 1,2-mumeTriioeH301



(2), l-otmn4-metwioenszon  (3), 1,3,5-TpuMeTHIIOCH30JI,  OTPEICITUMEBIC
HSHEPreTUUYECKHUE, THOMETPEUECKUE TapaMeTPhI.

MeToabl, HCNOJb30BaHHbIe B JaHccepTamuM: PaccueTWHHME IJTUHBI
CBSI3M, 3apsAId HA aToOMaX, JHEPTMH BEPXHUE W HIDKHUX MOJEKYISIPHBIX
opOeranue. OnMHUHA PEaKCUOHHAs! CIIOCOOHOCTh MOJIEKYJT K HYKIHO(GUIbHBIMU
areHTOM.

Hayuynasi HoBu3Ha: BriepBbie oy4eHbl HOBHU JaHHBIE COCTaBY O€H3HMHA
Au-91. [IlonydyeH HOBBIM KBaHTO-XMMHYECKUM JaHHbIe MoJjekyn 1,3-
mumetuiaoen3on (1), 1,2-qumerundenson (2), 1-3tun,4-metundenson (3), 1,3,5-
TPUMETUIIOCH30.

IIpakTHuyeckasi 3HAYUMOCThH: [IpakTHueckas 3HAYUMOCTh  3TO
COBOKYMHOCTh OKCIEPUMEHTABHBIX PE3yJhTATOB W WCIIOJB30BAHUS UX B
Ka4yeCTBE CIIPABOYHBIX JTAHHBIX.

Ctpykrypa um o0bem auccepramum: PaGorta cocroutr u3 BeneHnwus,
JUTEPATYPHOTO 0030pa, IKCIEPUMEHTATHHOE YaCTH, 00CYKICHHS TOTYICHHBIX

JaHHBIX, BEIBOAOB M CIIMCKa JIUTCPATYPHEI.



TJIABA |. AHAJIN3 TATEHTHO-JIMIIEH3VMOHHOM JIMTEPATYPBI
1O TEME JUCCEPTAIIMU. COBPEMEHHBIE TPEBOBAHUAA K
KAYECTBY OTPABOTAHHbBIX MACEJL

1. OrpabdoTka MaceJ1 B IBUTaTeaIX BHYTPEHHEr0 CrOPaAHUS

B Hacrosimee BpeMs, B YCIOBHUSIX YCHUJIEHMS KOHKYPEHLIMH Ha MHPOBOM
PBIHKE, CBSI3aHHOE Bce 0oJiee BO3pacTAOIUM JePUIUTOM He(TEnpOayKTOB,
YCWIMBAETCS  pOJIb WX  SKOHOMHYECKOTO  HCIOJIb30BAaHUSA,  CO3JAHMS
0€30TXOIHBIX J(PQPEKTUBHBIX TEXHOJOIMH HAIPABICHHOE Ha IOBBILICHUE
paboTOCIIOCOOHOCTH,  YBETMYEHUHM MEPHUOJUYHOCTH CMEHBI  CMa30YHBIX
MaTepuajoB 3a CYET YIy4lleHHs HX (YHKIUOHAIBHBIX XapaKTEPUCTHK
(aHTHOKUCIUTENbHBIEC, MPOTUBOM3HOCTHBIE WU AHTU(DPUKIMOHHBIE CBOWCTBA).
[Tpu 3TOM 0cO0YIO POJIB MOTYT CHITPaTh UCMOJIb30BAaHUE OTPAOOTAHHBIX MAcel B
CMa304HbIX KOMMO3MLMIX. ABTOpaMH paboThl [2] mpeasiokeHa cMa3ouyHas
KOMIIO3UIMS, MOJy4daemass Ha OCHOBE INTyOOKOOUYMIIEHHOTO OTpPaOOTaBLIETO
MOTOPHOTO Macjla ¢ J100aBJIEHUEM 3aryCTUTENSI U CIELHUAIBHOTO IMOIyIaKeTa
npucagok. IlosyueHHble UMHU pe3yiabTaThl CBUAETEILCTBYIOT, UYTO YpPOBEHb
JKCIUTYaTAllMOHHBIX CBOMCTB CMa304YHOM KOMIIO3ULIMM C HCHOJb30BAHHEM
0TpabOTaBUIEr0 Macjia BbIIIE YEeM NPHU MCHOJIb30BaHMM 0Oa30Boro, ITO,
OUEBHUJHO CBSI3aHO C HAJIMYUMEM B OTpabOTaHHBIX MOTOPHBIX Maciax
OCTaTOYHBIX mNpucagoK. CHUKEHHWE KOHUEHTpAalMu IPUCATKHA, a TaKKe
U3MEHEHHUSI B COCTABE KOMIIOHEHTOB IPHUCAJKU M3-3a B3aUMOJIEHCTBUS HX C
OPOAYKTaMHU OKHCIEHUS OTpabOTaHHOTO Macia (MPOMEXKYTOYHBIMU —HIIU
KOHEYHBIMHM, B TOM YHUCJE MPOAYKTAMH OKUCJIMTEIbHONM KOHJEHCAlWW) WIH B
pe3ysibTaTeé TEPMOOKHUCIUTENBbHON JECTPYKUMU KOMIIOHEHTOB IIPHUCAJIKH,
0003HaYaOT TEPMUHOM pacxo/ia WM cpabaThlBae-MOCTH MPUCATKU.

BHOBb 0OOpa3yemble COEOIUHEHMS] MOTYT IPOSBIATH ce0s  Kak
ap¢ekTuBHbIE TpUcagku. Jleno B TOM, 4TO CTapeHUE Maciia B JBUTaTele
BHYTPEHHETO CrOpPaHHUsl MOKET MPOUCXOAUTh HE TOJBKO B PE3YJIBTATE PEAKIIUU
B3aMMOJEHCTBUSL C MOJIEKYJSIPHBIM KHUCJIOPOJIOM M 3arpsi3HEHUs  €ro

MCXaHUYCCKUMU IMIPUMCCAMHA U IPOAYKTaMHU U3HOCA ﬂeTaneﬁ, HO U B pE3YyJIbTATC



peakiuii ¢ 00pa3yrolUMCs MIPU CTOPAHUU TOIUIMBA OKHCIAMHU CEphl M a30Ta.
DTO OKHUCIBI CaMU WM B BUJE COOTBETCTBYIOIIMX KUCIOT MOTYT 00pa30BbIBAThH
HEOpraHuyeckue  cyibdaTbl, HUTPATH, APU-PBI  CEPHOM  KHUCIOTHI,
CyIb(OKUCIOTHI, OPTaHUYECKHE a30TCOAEPIKAIIME COCTUHEHUS U JP., KOTOPbIE
JOTIOJIHUTENBHO MOTYT ChITPATh MOJIOKUTEIBHYIO POJIb TPUCATOK K CMA30YHBIM
Marepuaiam [3].

OmuuM u3 HauOosiee pealbHBIX HCTOYHUKOB COXPAHEHHS] MACISTHBIX
pEeCypcoB ABIISETCS pereHepainusi (BOCCTAaHOBJIEHUE KauyecTBa) OTPaOOTaHHBIX
macen. Pereneparust orpaboTaHHBIX Maces OCYIIECTBIISIETCS MOCIE CIUBA €ro U3
0o00py/OBaHUsl 4Yepe3 OINpEC/ICHHbIE YCTAHOBICHHBbIE HHCTPYKIUSMHU CPOKHU
WJIM HEMOCPEACTBEHHO B IUPKYISLHUOHHBIX MACISHBIX CUCTEMAaX JIBUTATENIEH U
MEXaHU3MOB. B pesynbrare pereHepalid HE  TOJIBKO YBEIUYMBAETCS CPOK
CIIyXOBbl Macia U COOTBETCTBEHHO COKpAaILlA€TCSd €ro pacxoji, HO u
YBEJIMUMBACTCS MEKPEMOHTHBIN nepuoj padot MamuH. HenpepbiBHas ouncTKa
MaceJa HEMOCPEICTBEHHO B PAa3jMYHbIX MEXaHU3MaX C LHUPKYJISALUOHHOM
CHUCTEMOW CMa3KH MPHU MOMOLIM CIEHHAIBHBIX MACIIOOYUCTUTENBHBIX YCTPONCTB
(unbTpsl TPyOOIl M TOHKON OYMCTKH, PEAKTHBHBIC LEHTPO(PYIrH) SBISETCS
HamOoJjiee  palMOHAIbHOW, MPOTPECCUBHOM W OTHOCUTENBHO  JIETKO
oCyIIecTBUMON (OopMOIl pereHepanuu, Aaroled MaKCHUMaJIbHO BO3MOXKHBIM
TEXHUKO-3KOHOMUYeCcKui 3P dekt. Tak, BHenpeHne GUabTpoB TOHKONW OUYMUCTKU
Ha aBTOTPAHCIIOPTE MO3BOJIMJIO CHU3UTh HOPMBI pacxoja CBEXUX Macel 10 5%,
OT pacxofa TOpIOYero Juisi aBTOMOOWJICH, HE MPOMIEAMINX KaluTaIbHOTO
pemonTa. [Ipu mpaBWIBbHON OpraHU3alluU U JAajbHEHIIEM pa3BUTHH cOOpa U
pereHepanuu OTpaOOTaHHBIX HE(PTAHBIX Macesl B HApPOJHOM XO3SMCTBE 3TO
KOJIMYECTBO MOXKET OBITh JoBeaeHo 10 18-20 % caemomarensHo, 10 20 %
001IEeH-TOTPEOHOCTH B MAacj€ MOXXET OBbITh IMOKPBHITO 3a CYET MOBTOPHOTO
HCIIOJIb30BAHUSI PEreHepUpOBAaHHBIX Macesl. JTO jJacT Hameidl PecryOnuke
SKOHOMUIO B COTHH MWIIMOHOB IITIIc u coxpaHuUT 3HAUUTENBLHOE KOJIUYECTBO
HeHHelmero HepTsHoro cwipbi. Kpome (UIBTPOB TOHKOW OYUCTKH JUIs

pereHepanuu oTpabOTaHHbBIX Macesn IPUMEHSIOTCS pa3sHooOpa3HbIe



TEXHOJIOTHYECKHE  OIlepallii, OCHOBAaHHbIC Ha  (U3NYECKUX, (HUBHKO-
XUMHYECKHX W XHMHUYECKUX TIpoIleccax, Ieib pereHepanuy 3aKiIrovacTcs B
oOpaboTke Macia ¢ 1eibl0 YAAJeHUS M3 HEro IMPOAyKTOB CTapeHUs |
3arpsi3HEHU. B mporiecce OKMCIMTENB,HOTrO CTapeHHWs Macjia B arperare
IPOUCXOAAT HEOOpaTUMBbIC N3MEHEHHSI B COCTaBE KOMIIOHEHTOB U CaMOT0 Maciia
[4]. CHukeHue KOHIICHTpAalMU TPUCAAKH, a TaKKE H3MCHCHHS B COCTaBE
KOMITOHCHTOB TPHUCAJKU H3-3a B3aUMOJICHCTBUS UX C MPOJYKTAMHU OKHCIICHUS
Macia (MMPOMEXKYTOYHBIMU WM KOHEUYHBIMH, B TOM 4YHCJIE TMPOJYKTAMHU
OKHCJIUTCIHHOW KOHJICHCAIIMM) WM B pe3yJbTaTe TEPMOOKHUCIUTEIHHON
JNECTPYKIIUU KOMITOHCHTOB TIPHUCAIKH, 0003HAYAIOT OOBIYHO TEPMHUHOM Pacxojia
Wi cpabaTbiBaeMOCTH Tpucaaku. [Ipy 3TOM Henb3s CUUTaTh, YTO CHIDKEHHE
KOHIICHTpAuu  npucaakd  (QyHKIMOHAIBHOW TpyHmbl) OyIeT  MPSMO
IIPOMOPIIMOHATILHO  YMEHBIICHUIO A((HEKTUBHOCTH JCHCTBHs. Bo-mepBbIX,
3¢ (HEeKTUBHOCTh TMPHUCAJAKU B HCXOJHOM Macjie HE MPOMOpIMOHATIbHA ee
KOHIICHTPAIIUH, BO-BTOPHIX, BHOBb 00pa3zyeMble COCIMHEHUS MOTYT TPOSBUTH
cebst kak 3(pPeKTUBHBIC MPUCATKN WIIH AaHTATOHUCTHI, MEIIAIOIINE UX JICHCTBHUIO
KOMITOHCHTHI.

Craperne Macia B JBUTAaTele BHYTPEHHETO CrOpaHUS  MOXET
IPOUCXOANTh HE TOJBKO B pe3yldbTaTe peakuud B3aUMOJCUCTBUS C
MOJICKYJISIPHBIM KHCJIOPOJIOM, M 3arPsI3HEHUS €r0 MEXaHWISCKUMU TIPUMECSIMHA U
NPOAYKTaMH M3HOCA JIeTaleld, HO U B pe3yibTaTe peakiuid ¢ 00pa3yromuMucs
IIPH CTOPAaHWU TOTUIMBA OKKCIIAMHU CEPhl M a30Ta. DTH OKHCIIbBI CAaMH WJIH B BHJIE
COOTBETCTBYIOIIUX KHCIIOT MOTYT O0Opa30BBIBATh HEOPTAaHWYECKUE CYJIb(ATHI;
HUTpPAThl, dS(UPBI CEpHOW  KHUCIOTHL, CYJIb()OKHUCIOTH, OPTaHUYECKHE
a30TOCO/IEpIKAIlIUE COETUHEHUS U Ap. [4].

10 HK-cnexktpam mnpopaboTaBmiero B [AW3el€ Macia YCTaHOBIIEHA
CpabaThIBAEMOCTh ANKHMJICATUIIMIOBON MPUCAAKH M YaCTUYHO CYTh()OHATHOH U
nutuodochaTHOM, a TakKe OOHAPYKEHO 00pa3oBaHHWE MPOIAYKTOB OKHUCICHHS
Macia, coieil KapOOHOBBIX KHCIOT, cyibdara Oapusi, HEOPraHHUECKUX

HUTPATOB U BO3MOKHO, OPIraHNYCCKUX HUTPATOB.



Omnpenenenve BIUSHUS KayecTBa TOIUIMBA M Maciia Ha pabOTy YCTPOWCTB IO
OUMCTKE BBIXJIOMHBIX T'a30B aBTOMOOWJIBHBIX JM3€NIeH MPOBEACHO B paboTax
[5,6], B KOTOpPBIX MPEICTABISIOT UHTEPEC BBIBOJABI aBTOPOB O TOM, UTO KaxJ0€
HOBOE YKECTOUEHHE TPEOOBAHUIN K COCTABY BBIXJIONHBIX Ia30B aBTOMOOUIIBHBIX
nBUrarenen (Hanpumep, nepexo tpedosanuii ot EBpo 11 x EBpo 111, EBpo 1Y
U T.J.) OIPUBOJAUT K HEOOXOJIMMOCTH BBEICHUS HOBBIX 00Jie€ JKECTKHUX HOPM
KayecTBa MOTOPHOTO Macia. JTO TpeOyeT AOMOJHUTENbHBIX TpeOOBaHUM Npu
UX pereHepalyu nocjiae UCoIb30BaHMs.

[Ipu pemieHn# BONPOCOB pEreHepali U UCIOIb30BaHUS OTPAOOTaHHBIX
Macel CIeayeT YYHUTbIBaTh, 4YTO TOBAapHbIE Macja TMPEACTaBISAIOT COOOM
CJIOKHYIO KOJUIOUAHYIO cuctemy, 90 % KOTOpOH COCTaBIIAIOT CMECH MACIISHBIX
KOMIIOHEHTOB YCTaHOBJEHHOM BsI3KOCTH, a 10%- mnpucaaku yiydmaromiue
AHTUOKHUCIIUTENIbHbIE, MOIOIIUE-TUCTIEPTUPYIOLINE, BI3KOCTh-TEMIIEpATypPHBIE U
JpYTUe CBOMCTBA CMA304YHON KOMIIO3HUIIMH [7] U OT TOrO Kak MbI HUCIOIb3yEM
3TH OCTaTOYHBIE CBOMCTBA MPHUCAIOK U OyAeT 3aBUCETh 3()(PEKTUBHOCTH PadOTHI,
IIPU OBTOPHOM MCIIOJIb30BAHUH OTPAOOTAHHBIX Macell.

OTtpaboTtanusie MoTopHBIE Maciia (OMM) mpeacTaBisitoT COO0 CI0KHBIE
MHOTOKOMITOHEHTHBIE CHUCTEMBbI, 00pa3yrolluecss B MPOIECCe IKCILIyaTalluu B
neuratenie. OMM copep aT OCHOBY CMa304HOrO Marepuaia M MPHUCAJIKH,
IPOAYKTHI Pa3ioKeHHs 0a30BbIX KOMIOHEHTOB M CpabaThIBA€MOCTU MPHUCAJIOK,
a Takxke noctopoHHue npumecu. CocraB OMM omnpenensieT, BO-NEPBbIX,
CTENEHb BO3JIECUCTBHS MX Ha OKPY’KAIOIIYI0 CpPEdy U YEIOBEKa M, BO-BTOPBIX,
CIOCOOBI MX yTUIU3auH [§].

CrapeHue MOTOPHOrO Maclia TPOUCXOJUT 3a CYET 3arps3HEHUs €ro
atMoc(epHOW TMBUIBI0, MPOAYKTAMH H3HOCA, Ta3000pa3HbIMH, XUAKUMHU H
TBEPJBIMH YaCTUIAMH, OOpa3yIOLIMMHUCS B MPOIECCE CTOpaHUs TOIJIMBA, a
TAaK)KE€ 3a CYET 3arps3HEHUs BEIIECTBAMM, OOpa3yIOIUMHCS B pe3yJbTaTe
XUMHUYECKUX M (U3MKO-XMMHUYECKUX HM3MEHEHUH YrieBOAOpPOa0B 0a30BOro
Macja ¥ KOMIIOHEHTOB MPUCAIOK, BBOJAUMBIX B 3TH Macia. B cocTtaB mpoayKToB

OKHCJICHUA TOIUIMBA, INPOHUKAOINHWX BMCECTC C TIa3aMH 4YCPC3 IIOPHIHCBLIC



KOJIbIIAa B KapTep ABUTATEIS U 3arpSI3HSIIONIMX MAcCio, BXOAST: OKHCIBI  a30Ta,
COEAMHEHUS, COJepKaIe cepy, KapOOHWJIbHBIE ¥ KapOOKCHIbHBIE
COCIMHEHMsI, Caka M COEJUHEHHUs CBHHIIA. B KapOIOpaTOpHBIX JBUTaTemsX
KOJIMYECTBO COJEPIKAIINX CEPy COSTUHEHWH, MOCTYMAloNUX B MAacjo, BBUIY
HE3HAUUTEILHOTO COJEpkKaHusl cepbl B OCEH3MHAX HEBEIUKO. B pesynbrare
HEIMOJIHOTO CrOopaHusi TOIUIMBAa B JIBUTareie 0o0pa3yroTcsi KapOOKCHIIbHBIE U
KapOOHWJIbHBIE COCIUHEHUS (aJbJCTU/IbI, KETOHBI, OPTAHUYECKHE KHUCIOTHI |
T.4.). Kpome Toro, mpu s3TomM o0O0pa3yroTcs MNEpeKUCH, OKHUCh YIJIepoJa,
YTJIEKUCIIBIN Ta3 U T.II.

[Ipomecc 3arpsi3HEHHS MOTOPHOTO Maciia MPOAYKTaMHU CTOPAHHUS TOTUTUBO
B JIM3EJIbHBIX JIBUTATENSAX OTIMYAETCS OT 3TOrO Ipoliecca B KapOIOpaTOPHBIX B
OCHOBHOM 3a CUET 3HAYUTEIBHO  OOJIBIIETO  3arps3HEHHMs]  Macja
COCIMHEHMSIMU, COJEpXKalllUMU cepy, U caxel. Ilpu cropanum coeamHeHuUw,
colepkalmx cepy, OOpa3yloTcs CEpHHUCTBIH W CEpHBbI  aHTHAPUIL.
CepHUCTBIN aHTUAPHU]T JIETKO MEPEXOUT B CEPHBIM aHTHAPHUJ, U3 KOTOPOTO TPH
KOHTaKTe€ €  BOJASIHBIMM  Tapamu  oOpasyercs cepHasi  KHUCJOTa,
OKa3bIBarOMIas OOJIBIIIOE BIMSHWE HAa MEXaHW3M cTapeHus Macia. OmHako
HamOoJiee CYIIECTBEHHOE BIMSHUE Ha 3arpsi3HEHHE Maciia B JIU3EJIbHBIX
JIBUTATENISIX OKa3bIBaeT caka. OHAa MPUCYTCTBYET BO BCEX BHUAAX OTJIOXKEHUH,
oOpasyromuxcsi B JABUTATENAX JTOro Tuma. B 3aBUCUMOCTH oT
KOHCTPYKTHUBHBIX ~ OCOOCHHOCTEH  JBUrareiedl M pexumMa HuX  paboThl
3HAUWTEIbHAS YaCTh MPOJIYKTOB 3arps3HEHUST MOXKET 00pPa30BBIBATHCS TAKKE
B pe3yJbTaTe OKHUCIICHUSI yTIEBOAOPOIOB camoro Macia. [Ipu 3Tom KOHeUHBIMU
OPOJAYKTAMU OKHCIIEHUS MOTYT SBISTHCS KaK HEHUTpaJIbHbIE (xapOeHsl,
Kapoouzabl), Tak H Kuciable (achaabTOreHOBBIE KHUCIIOTHI) IIPOAYKTBHI.
AcdanbTocMONKUCTBIE  MPOAYKTHI,  OpPraHUYECKHUE KUCIOTHI u coJin
OpraHUYECKUX KHUCIIOT MOBEPXHOCTHO-aKTUBHBI. OKCUKHCIOTHl U
ac(haabTOTEHOBBIE KHUCJIOTHI, 001amas OOJIBIION JIUMIKOCTHIO, SIBJISIOTCS
CBA3YIOIIECH Cpenoy uisi HaXOoJsUMXcsl B Maciie ac(alibTOBBIX, YIIIEPOAUCTHIX

U JIpYyrUX  4YacTUI[ 3arpsA3HEHHS U  CIIOCOOCTBYIOT 3aKOKCOBBIBAaHHUIO
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nopiHeBbrx kojen. K mpogykram  3arpsi3HeHHs, NOCTYNAKOIIUX B  MAacio
U3BHE, KpOME IPOJYKTOB CTOPaHMs TOILIMBA OTHOCSTCS:
- TOPOIYKTHI, NMPOHUKAIOIIUE B KapTep U3 KaMepbl CrOPaHMs, YEPE3 CUCTEMY
BEHTWISIIIMU U HEIJIOTHOCTH KapTepa (3KUJIKOE TOIUIMBO, BOAA, TOYBEHHAS MbLIb
¥ 1p.);
- METAJUIMYECKUE MTPOAYKThI H3HOCA JETaJIEH;
- TEXHOJIOTMYECKHE 3arps3HEHUs (JIUTeWHash 3emulsl, IUIaK, MeTajuIndecKas
CTPYXKa), OCTaBIlIMECS B JBUTaTelie MOCIE €ro COOpKH, a TAKKE MPOAYKTHI,
BHOCHMBIE B MAacCJIO IPU €r0 XpAaHEHUH U 3allpaBKe JBUraress (IOYBEHHAs MbLIb,
IPOYKTHI U3HOCa NEepPEKAYNBAIOIINX CPEICTB, KOPpPO3HH
TpyOOIPOBOIOB M PE3€PBYAPOB, PA3PYILICHUS HEMETAUTMYECKUX MATEPUAIIOB).
[Ipu pabGote nBurarteneil coaep>KaHUE B Macjie 3arpsA3HSIIOMIUX MpUMeceit
BHauajge MHTEHCUBHO pACTET, a 3aTeéM CTa0WIM3upyerca. ITO OOBACHSETCS
n00aBJIICHUEM CBEXKErO0 Maclia B3aMeH OTpabOTaHHOIO U YJaBIMBAHUEM YacTH
3arpsI3HSIIONINX MpuMecer GuiIbTpamu.

OtpaboTka MOTOPHBIX Macel B JIBUraTelsiX BHYTPEHHETO CropaHus
OTIpE/EIISAETCS. OKMCIIEHUEM YTIIEBOAOPOIOB HEPTIHBIX MACET.
Hedtsnble Macna mnpeacTaBisiioT co0Oi CMeCh YIJIEBOJOPOAOB Pa3IMYHOTO
CTPOEHHMSI M MX TETepOaTOMHBIX Mpou3BOJAHBIX [9,10]. YrmeBomoponbl To-
pa3HOMY OKHUCISIOTCS, C OOpa3oBaHHEM pa3lWYHBIX MPOAYKTOB, YTO
ompenensaercss ux crpoeHueM [11]. ApomaTuyeckue yrieBOAOPOJbI, HE
UMEIONINE B MOJIEKyJIaX OOKOBBIX II€Meil, BeCbMa CTAOMIbHBI IPOTUB OKUCICHUS
KHCIIOPOJAOM BO34yXa. [Ipu OKMCIEHMM apOMaTHYECKHX YIJIEBOJOPOAOB C
KOPOTKMMHU OOKOBBIMHU LIETISIMU 00pa3yloTcs (PEHOJbI, CMOJbI, MPOIYKTHI
VIUIOTHEHUS. APOMaTHYECKUE YTIIEBOJIOPOILI C OOKOBBIMH Tapa(UHOBBIMH M
u3onapaMHOBBIMU LIETISIMU UM HAQTEHOBBIMU ITUKJIAMU OKHUCISIIOTCS Oosee
Jerko ¢ 00pa3oBaHMEM pa3JIMYHBIX MPOAYKTOB, B TOM uyuciae cmoi. C
YBEIMYCHUEM YHCIa M JUTMHBI OOKOBBIX II€TIEH CTaOMIBHOCTh K OKHCJICHHIO
apoOMaTHYECKUX YIJIEBOAOPOAOB manaer. [[o cpaBHEHHIO C apOMaTHYECKUMH

HaCbTeHOBBIe YIJICBOAOPOAbI OKHCIIAKOTCA 3HAYWUTCIIBHO JICTYC, IIpUYCM C
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YBEJIIMYECHUEM MOJIEKYJISIPHOM Macchl 4Hclia OOKOBBIX IIeleil CTaOMIbHOCTh
HapTeHoB mazgaer. IlapadunoBbie u30omapaduHOBBIE YIIEBOJOPOABI IO
OKHUCISIEMOCTH OnM3KH K HadTeHOBBIM. OCHOBHBIMU MPOJIYKTAMU OKHCIICHHS
napa@uHOBBIX Y HAa(TEHOBBIX YIJIEBOJOPOAOB SIBISIOTCA KHUCIOTHI U
OKCUKHCIOTHL. [IpoaykToB ymioTHenus obpasyercs mano. OKUCIEHUE CMecH
YIIEBOAOPOIOB TMPEACTABISIET COOOM COMNPSKEHHYI0 aBTOMHUIIMUPOBAHHYIO
pPEaKIUI0 OKHUCJICHUS HECKOJBbKUX YTIJIEBOJOPOAOB, NPUYEM CTAOMIBHOCTH
CMECH HACBIIIEHHBIX H apOMATHYECKUX YTIJIEBOAOPOJOB HE aJJIUTHBHA
CTaOUIIPHOCTH COCTAaBISIOIIUX CMECh KOMIIOHEHTOB. YCTOWYMBOCTH Maced K
OKHCJICHHIO B OCHOBHOM OIIPEETSETCS KOJTUYECTBOM M OCOOEHHO CTPOEHUEM
coliepXalMxcd B HHUX apOMaTUYECKUX YIJIEBOJOPOAOB. YCTaHOBJIEHO, YTO
apoMaTHYECKHUE YIJIEBOAOPOIbl, UMEIOLIUE JJIMHHBIE OOKOBBIC LIETIH, CHUKAIOT
MPOLIECC OKMCIIECHUS HACBIIIEHHBIX YTJIEBOJOPOAOB, B KOHLEHTpanuu Oosee
20%. ApoMaThyecKue yrieBOAOPOAbl C KOPOTKHUMH AJIKWUIBHBIMU LIETSMUA WIH
0e3 Hux, naxe B Majbix konmdectBax (1-10%), pe3ko CHMKAIOT OKUCITSIEMOCTh
HACBIIIEHHBIX  YIJIEBOJIOPOJOB, TMO3TOMY  COJEp)KaHUE  apOMaTHYECKUX
YIJI€BOJOPOAOB B Maciax KaK HWHTHMOMTOPOB OKHCIIEHUS HMeEeT OOJbIIoe
3HaueHue. M3BECTHO, 4TO BEIMYMHA ONTHUMAIBHOTO COACPM AHUS 3aBUCUT OT
TEMIIEpaTypbl OKHUCJIEHHS, CTPYKTYpbl apOMaTHYECKUX YIJIEBOJOPOJOB U
KOHIICHTPAIIUU CEPHUCTBIX COSAMHEHUN B MacCIax.

B nedrsHbIXx Macnmax Bcerja MPUCYTCTBYET OMNPENEICHHOE KOIMYECTBO
CMOJIUCTBIX BEILIECTB, B OIPEACICHHBIX YCIOBUSAX CIHOCOOHBIX MPOSBIATH
aHTHOKHUCTUTENbHbIE cBOMCTBA. OHAKO OBLIO MOKa3aHO, YTO HE BCE CMOJIMCTHIE
BEIECTBA CIIOCOOHBI OJIMHAKOBO 3aMEUISITh OKUCIIEHHE Macell, 3Ta CHOCOOHOCTh
omnpenesieTcsi coctaBoM U crpoeHueMm cmon [11,12]. Tlomumo cMoOIuCThIX
BEIIECTB B HEPTAHBIX Macjiax MPUCYTCTBYIOT M JAPYrUe MPUPOJHBIC
UHTUOUTOPBHl OKHUCJIEHHMSI - COEIMHEHHUS] Tula (PEHOJOB U  CEPHUCTHIE
coenquHeHusi. TakuMm 00pa3oM, CTaOWIBHOCTh HEMHTHOMPOBAHHBIX Macen
MPOTUB OKHUCIICHUSI ONIPEACIISIETCS HE TOJIbKO UX YIJIEBOJOPOIHBIM COCTABOM, HO

U COZICpKAHUEM B HUX MPUPOAHBIX UHTHOUTOPOB M, CIEIOBATENHLHO, MIIyOHMHON
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ounctkn [9-11]. Hamo oOTMETHTB, 4YTO B JKECTKHX YCJIOBHSIX OKHCIICHUS
He(TSIHBIE Macja OKHCISIOTCS ¢ 00pa30BaHUEM JIAaKOBBIX OTJIOKEHUH, B COCTaB
KOTOPBIX BXOJISAT HEPACTBOPUMBIEC B MACji€ BEICOKOMOJIEKYJISIPHbIE COSAMHEHUS -
cMoutbl, acdanbTeHbl: KapOeHbl u kapbouasr [9,11,13]. Omnako, CcMOJIHI,
oOpasyroluecs Mpy TaKUX yCIOBUAX (BBICOKHE TEMIEPATYpPbl, TOHKUH CIIOMN), HE
001a1ar0T aHTUOKUCIIUTEIIFHBIMU CBOMCTBaMH [14].

B ycnoBusix paGoThl nBHUTaTeNeii BHYTPEHHETO CTOpPaHUS UMEIOT MECTO
aHaJOTMYHbIE MPEBPALICHUS YIIIEBOJOPOAOB Maces Mo o01Iel cxeMe OCHOBHBIX
IpEeBpalIeHU 3TUX BEIIECTB, KOTOpbIE AaHbl B padborax H.U. YepHoxxykoBa u
C.O. Kpetina [5]. Mexaau3My o0pa3oBaHUs JAKOBBIX OTJIOKEHUN Ha JETassuX
JIBUTATEJ TMOCBSIIEHO HeMasio padoT [9,11,15,16]. Cuuraercsi, 4TO JIaKOBbIE
OTJIOKEHHST TIPEJICTABIAIOT COOOM MPOAYKThI KOHJICHCAIIUHA THUAPOOKCUKHUCIIOT,
00pa3oBaBIIMXCA B PE3YJbTaT€ MHOTOCTAIUUHBIX MPEBPAIICHUN CIHUPTOB,
albJIETUIOB, KETOHOB, KHUCIOT W Jpyrux coeauHenuil. Ilomamas BMecte c
MacjoM Ha TOpsiYMe JeTaau ABUTATeNs (F0OKH TOPIMHS, KOJBIIEBbIE KaHABKH,
BEPXHHE TOJOBKU IIIATYHOB), CMOJIBI M OKCHKUCJIOTHI MPUIMMNAIOT K HUM H
MOJABEPrarTCs JaabHEUIIM MpEBPAILCHUSIM c oOpa3zoBaHHEM
COOTBETCTBYIOIIMX KOHEUHBIX TMPOJYKTOB OKHUCIEHUS, HE pACTBOPUMBIX B
Macjae. OTH TMPOAYKThl TMPOYHO YAEPKUBAIOTCA Ha JeTalsx, o0pasys
Jakomofo0HbIe TOKpeITHS [16,17].  CpabarbiBaeMOCTh TpHUCATOK: OOJIBIIOE
BHHUMAaHHE YJEJSIETCS B HACTOsIIee BpeMs CpadaThIBaHUIO MPUCATOK MTPU padoTe
Macea B JBUTATENsIX BHYTpeHHero cropanus [18-20]. M3BecTtHO, 4YTO 1O
cpabaThIBa€MOCTH TPHUCATOK MOXHO CYIUTh O JOJTOBEYHOCTH pPabOTHI
JIBUTATEIIA U O pecypce cMa3ouHblx Matepuainos [20]. IIpu pabote nBurareneit
BHYTPEHHETO CTOpaHMsI TPHUCAAKU, COJEpKAIIMecs B Macie, HEUu30eKHO
PacXoyloTCsl, TO €CTh «cpabaTbiBatOTCs». [Ipu 3TOM uem BhIlIe TeMIiepaTypa
JeTanel IWIMHAPONOPIIHEBOM TPYMIbI, 4eM OOJbIle Cepbl TOIUIUBE U YEM
OOJBIIIe HAKATUTMBAETCS B Macje KOHJIEHCaTa BOJASHBIX MapoB, TEM OBICTpee

Cpa6aTLIBaCTCH Impucajaka.
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[Ton «cpabaThiBa€MOCTBIO» MPUCATOK OOBIYHO MOHUMAIOT YMEHBIICHUE
UX COACpPKaHMSI B Maclie, MOTepro X 3P(HEKTUBHOCTH B pe3yIbTaTe Pa3ioKEHUs
B3aMMOJEHCTBUS C TPOLYKTAMH CTOPAHUS TOILIMBA U OKUCJIEHHS MacJa.

VYMeHbIIeHHe COJEpKaHUsl MOIOIIee - AUCIEPTUPYIOMIUX MPHUCATIOK B
Macia BbI3BAHO pa3HbIMU npuyuHamu. Cpeau HUX HENOCPEICTBEHHas
JNECTPYKLUsl TpUCaIKU OOpa30BaHMEM HEPACTBOPUMBIX B Macie MPOAYKTOB
3arpsi3HEHUS], yAaleHue QUIBTPYIOIIMMHU 3JIEMEHTAMU MAacCIHsSHbIX (UIBTPOB
HEPACTBOPUMBIX B Maciie MPOJYKTOB 3arpsi3HEHUsI BMECTE C aAcOpOUpOBaHHOMN
Ha HUX MPUCATKOM, B KOHEYHOM UTOTE€ aCOPOIHS MPUCATKUA HA (PUIBTPYIOIIUX
alieMeHTax MacisHbeiXx (uiabTpoB. Ilpu pabore aBurarenst pacxojn r000#
OPUCATKA MPOUCXOAUT IO JBYM OCHOBHBIM HampaBieHusM. OJHa YacTs,
1omajasi ¢ MacjioM B KaMepy CrOpaHusi, YHOCUTBCS C OTpaOOTaBIIMMHU ra3aMu,
Apyras OcCTaercs B Maclie M Ha JeTalsX JBHUraTesis B COCTaBe IPOAYKTOB
3arpsi3HEHUs, HEPACTBOPUMBIX B Macje (HEaKTHBHas  IMpucaaka). AKTUBHas
4yacTb B OCHOBHOM  OCTaeTcsi B HUpKyaupyoomeM macie. OObIYHO O
«cpabaThIBAEMOCTU» MPUCATOK CYIAT MMEHHO MO HM3MEHEHHUIO €€ aKTUBHOM
yacTu B Macie [21].

Haubonee mnosiHple CBeAeHUs HMEIOTCA O CpadaThIBAHMM MPUCATOK
menouHoro Tuma. KuHeTrwka cpabaTblBa€MOCTH MPHUCANOK TaKOro TUIa
NOMUYUHSIETCSI  peakuMd  TepBoro  mopsaaka.  [IporHo3upoBaTh  CpOKHU
cpabaThIBaHMs LIEIOYHOIO 3araca MOTOPHBIX Macell MPEAOKEHO CIEAYIOUM

obpazom [21].

C ~ 2 TL),Mt
Co )., B T.T

UH ' 9,H
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rae | - Bpems; raoe Co, C -HayanbHas ¥ TEKyIas KOHIEHTPALMS IPUCAIKH;

Ta.m ; Ta.H ; Tu.m - nepuon nomypacnaga Nnpucagok B 3TAJIOHHOM (3) U
uccieayeMoM (1) Macie B MOJEIbHBIX (M) U HAaTYPHBIX (H) YCIOBUSIX.

Biusinue paznuusbix (akTOpOB Ha OKHUCISEMOCTh Macen: Temmeparypa u
KaTaanu3aTopbl OKUCICHUS.

Ha nmpomecc oxuciaeHuss Macel CUJIBHO BIUSIET TeMIlepaTypa,
3HAQUUTENbHO  YBEJIMYMBAIOLIAs CKOPOCTh  OKucieHus. Eciaum  npuHsaTh
temriepatypy B kaptepe mpurarens 100°C, To mo 3akony Bant-I'oda ckopocTs
OKUCIICHHS B 30HE mopiiHeBblx Kojelnl (mpu 250°C) moipKHa MpeBHIIATH
cKkopocTh okucieHus B kaprepe B 16000 pa3. IloBelieHne temmeparypbl Ha
150°C BrI3BIBaET yBENHueHUE ckopocT okucienus B 2000 -5000 pa3 [11].

B 3one LIII' pBurareneii Ha nOPOUECC OKHUCICHUS MACEN BIMSIOT
HEKOTOPbIE aKTHUBHBIE KOMIIOHEHTHI IPOAYKTOB CTOPAHMS TOILJIMBO - BO3AYLIHOM
cmecu. Tak, oOpazyromuecs OKHCIbI a30Ta MOTYT BCTYNHTb B PEAKIHIO C
onepunamu Ce-Cs ¢ 00pa3oBaHUEM HUTPATOB, KOTOPbIE aKTUBHO CIIOCOOCTBYIOT
oOpazoBanuto jaka. OTMedaercs TakKe, YTO OHU MOTYT OBbITh UCTOYHHKAMU
JOTMOJTHUTENBHBIX pagukanoB KO' B mpouecce okucieHus macen. ['maponus u
TEPMHUUYECKOE pa3iokeHHe oOpa3ymoIuXcsi Cylb(aToB Mpu B3aUMOJECHCTBUU
THIPOTIEPEKUCEN C CEPHUCTBIM AHTUIPHUAOM, MPUBOJIUT K MOSBIECHUIO CEPHOM
KHUCIIOTHI, KOTOpast CIIOCOOCTBYET JaK00Opa30BaHUIO; paguKabl,
OPUCYTCTBYIOIIME B TOPSIIEH TOIUIMBO - BO3IYIIHOM CMECH, CIOCOOHBI
WHULMHAPOBATh OKUCJICHUE Macell [0 PeaKIUsIM:

.OH + KH-> H,0 + K'
.O+KH->.0H+K'

[Ipy akTUBHOM BIUSHUM KOMIIOHEHTOB, COJEpPKaLIUXCS B MPOAYKTAX
CropaHusi TOIUIMBO - BO3AYIIHOM CMECH Ha OKHCISEMOCTh Macel H
JaKooOpa3oBaHKWE BCE KE peIlalolMM (aKTOpOM B IPOLIECCE 3apOXKIACHUS
Hernel OKMCIICHUS YIJIEBOJOPOJOB pabOTalolIero Macia SBISETCS BBICOKAs
KOHIICHTpAIUsl MOJIEKYJISIpHOTO Kuciaopozaa [20]. B yclioBHsIX BBICOKOU CTENEHU
KOHTaKTa B CUCTEME KHCIIOPOJ] - MAacJIO - METaJLJI, 3HAYUTEILHO BO3PACTAaET POJib

KaTaJIuTH4YCCKOI'O I[CﬁCTBH?I METaJIJIOB Ha OKHUCIIEMOCTh Macej. bobliinoe
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BHUMAHHUE YJIEJICHO KAaTAIIUTUUYECKOMY JEUCTBUIO PAa3JIMYHBIX METAJUIOB Ha
OKHCIISIEMOCTh Macel Kak B oObeme, Tak u B ToHkKoM cioe [11,13]. Bsuio
MOKa3aHO, YTO MPOSIBIEHWE  KaTaJUTUYECKOM  aKTUBHOCTH  METAJIJIOB
ONpPENEIISIETCS. YCIOBUAMM OKHCICHHSI W XHUMHYECKHUM COCTAaBOM Maced.
JlaBnenue: JlaHHble O BIMSHUM M30BITOYHOTO JABJICHUS KHUCJIOPOAA WM
BO3/lyXa IMPU OKUCJICHUM Macesl B TOHKOM CJIO€ MPAKTHUUYECKH OTCYTCTBYIOT.
beimo ormedeno [22], 4TO MOBBINICHWE JABICHUS BO3IyXa WHTECHCUDUIUPYET
00pa3oBaHME JIAKOBBIX OTJOXKEHUM M NPUBOJUT K HEKOTOPOMY CHUKEHHUIO
UCIapseMoCcT Maces. bomibioe BHUMaHWe OBLIO YIEJICHO BOTPOCY BIUSHHUS
JABJICHUSI HA OKHCIIIEMOCTh YTJIEBOJOPOJIOB TOIUIMB W HE(PTSHBIX Macenl B
o0beme. bblno mokazaHo, uyTo HeOONbINAs BEJIMYMHA JABJICHUS BO3ayXa
(nopsinka enunHul merallackaneil) oka3piBaeT BIUSHHUE JUIIbL HA YBEIWYEHUE
PacTBOPUMOCTHU KUCJIOPOJIa B )KUIKOH (ha3e, MOCKOJIbKY COTJIACHO 3aKOHY [ 'eHpu
ckopocTh auddy3uu Kuciaopojga Ipu Temreparypax mnopsaka 20-80°C
BO3pacTaeT.  YBEJIMYEHUE  KOHLEHTpAalUUMW  KUCIOpOJa B CMECH C
yIIEBOAOPOJAAMHM  BIMSE€T HA  PEeXHUM  Mpolecca HUX  OKUCICHUS.
DKCIEPUMEHTAIBHBIM MYTEM YCTAHOBJIEHO, YTO C POCTOM JABJIEHUSI CKOPOCTh
OKHUCJIEHUSI PacTeT, JOCTUras HEKOTOPOro mpejena, Mmocjae 4Yero He U3MEHSETCs
[23].

VYBennueHne CKOPOCTH OKHCIICHHS YTJIEBOJIOPOJIOB CBS3BIBAIOT, Kak
MPaBUJIO, C TOBBIILIEHUEM CKOPOCTH PEAKIIMIA:

KH-"K. + H' K.-"-*K00'

N3mMeHenne mapiuaibHOTrO JABJICHHS KHUCIOPOJia HaJl MaciioM, BbI3bIBas
MPOMOPIIMOHAIEHOE M3MEHEHHE CKOPOCTU OKUCIEHUS HE BIMSIET 3aMETHBIM
oOpa3zoM Ha HampasieHue nporecca [11].

HM. oTllclllluuit ¢ corpyaHukamu [23] yCTAHOBWJIH, 4YTO
KOHLIEHTpalUsi KHUCJIOpPOJa B OKHUCISIONIMXCS YTIJIEBOAOPOJAX OKa3bIBAET

BJIMSIHUE Ha XapakTep 0OpbIBa IeTeil OKUCICHHUS.
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2.CoBpeMeHHbIe TPeOOBAHUSA K Ka4eCTBY OTPa0OTaHHBIX MaceJi s
peuieHue nNpoodsaeM nepepadoTKu 0TPadOTAHHBIX MaceJl

Cpeau MHOTOYMCIEHHBIX CBOMCTB, Ha KOTOpPbIX Oa3upyercs OlEeHKa
KA4eCTBA CMAa304YHBIX MATEPHAIOB, BAXXHOM M CAMOCTOSTEIBHOM TI'PYIIION
SIBIAIOTCS  JKojormdyeckue cBoiicTtBa. Ilo wmuenmio K.K. Ilamok, kK
DKOJIOTHYECKUM OTHOCSATCS TaKUE CBOWMCTBA, KOTOPBIE MPOSBISAIOTCA MPH
KOHTAKTE€ C YEJOBEKOM M OKpYXKAIOIIEW CPeAod B YCIOBUAX NPUMEHEHHS
YKa3aHHBIX MPOJYKTOB, a TAKXKE WX XPpaHEHUs] U TpaHcnop-tupoBanus [24]. K
OCHOBOTIOJIATAIOIIMM M3 3TUX CBOWCTB AJIsi OTPaOOTaHHBIX MOTOPHBIX Macel
MO>XHO OTHECTH TOKCHYHOCTh, KaHIIEPOTEHHOCTh W OmopasiaraeMocTh [25].
TokcHMYHOCTh: XMMHUECKUE MPEBPALLICHUS, TPOUCXOAIINE B MOTOPHOM Macie
B IIPOLIECCE IKCILTYATALMH, BEAYT K HAKOIUIEHUIO B HUX 3KOJIOTMYECKH OIMACHBIX
npoaykTOB. TOKCHMYHOCT, M KaHieporeHHoctb OMM  00ycCloBJEHBI
pa3OKEHHEM UX KOMIIOHEHTOB B YCIOBHSX OJKCIUTyaTallMH, a TaKke
NOCTOPOHHUMH  3arps3HEHUsAMH. K TOKCHYHBIM 3arpsi3HEHUSM  OTHOCST
CBHHIIOBbIE AHTHUJIETOHATOPHl M NPOAYKTHI HEMOJHOIO CrOpaHus TOIUINBA,
pa3iuyuHbIe PAacTBOPUTENH, OakTepun U TpuOKu. TOKCHYHBIE BELIECTBAa MOTYT
BO3HUKATh NPHU OKUCICHUU, HUTPOBAHUU U TEPMHUUYECKOM PA3IO0KEHUU Maced,
NOSIBJISITECS B OTPAOOTAHHBIX MPOJYKTaX B PE3YJbTaT€ COBMECTHOrO cOOpa,
TPaHCIOPTUPOBAHUS U XpaHeHus [26].

CymectBeHHyt0 omnacHocTh B OMM  npeacTaBisifOT  OPraHUYECKHE
MPOU3BOJIHbIE TajloreHoB [29]. Ilo TokcuueckoMy BO3JEHCTBUIO OHU YCTYHAIOT
TOJIKO TsDKENbIM MeTajuiaM. Hamnbomnee mmpoko pacnpocTpaHeHbl COeTUHEHUS
xJjopa, coaepxkanue koroporo B OMM moxer coctaButh 3000-6500 mun" . B
otnuune oT 1A, n3HavanbHO MPUCYTCTBYIOLIUX B HEPTH U €€ PpaKIHIX, TOUTH
BCE BBICOKOTOKCHYHBIE TraJOr€HCOoIepKallie COeTUHEHMSI TPEACTABISIIOT CO00i
MPOAYKThI UCKIIFOUNUTEIBHO aHTPOIIOTEHHOTO TPOUCXOKICHUS.

HononnutensHoe 3arpsasHeHue OMM TEXHHYECKHMMH pPACTBOPUTEISIMU
TAMA XJOPUIIOB JTWJIEHA, XJopcoaepxkamumu kommoHeHTamu COTC

OPOUCXOAUT BO BpeMsi MX cOopa U TpaHCHOpTHpoBaHHs. B oTpaboTaHHBIX

17



HEe(TAHBIX  Maciax OOHApyXEeHbl  pa3HOOOpa3Hble  XJOPOPTAHUYECKUE
COEIMHEHUS], CO3AIONIIE ONACHOCTD AJI OKPYKAIOIIECH Cpelibl U YeIOBEeKa.

Bospacraer Bo3moxkHOCTh Tomazanuss B OMM  cnenuduueckux
3arpsi3HEHUM, UCTOYHMKAMU KOTOPBIX SIBJISIOTCS CHHTETHYECKHE Macja |
albTepHATUBHBIE  TOIJIMBAa  (METAHOJ, pa3ju4Hble Ta3bl, HEKOTOpHIE
pactutenbHbie Macia). OtpabortanHesle Mmacia 8AE 15\\M-0 u 157-50 wus
nBUTATENEH, paboraBmmx Ha M1 cmecu MeTaHoa ¢ OeH3MHOM, coaepKat 25-425
MJIH" METaHoJIa, KOHLEHTpalUsi KOTOPOrO0 BO3PACTaeT MO MeEpe YBEIHYECHHUS
npobera aBromoOmia. [lpu pabore aBUrarenss Ha YUCTOM METAHOJE €ro
COZIEp’)KaHUE B Macljiax MOXKET cocTaBisiTh oT 227 no 77000 MIH" ¥ 3aBHCHT B
OoJibllleld CTEMeHW OT TWIMa JBHUTaTels, 4YeM OT JUIMHBI mpobera [26].
[IpumeHneHrne ra3oBOTO TOIUIMBA (MPUPOAHBIX Ta30B, Ta30B XUMHYECKOH
BOJOOYHUCTKH, MepepadOTKu  OBITOBOTO U IPOMBIIUIEHHOTO  MYCOpa)
CIOCOOCTBYET MOINAJaHUI0 B MOTOPHOE MACJIO OKCHJIOB a30Ta - MCTOYHHKOB
JIPYTUX TPOAYKTOB OKHCIEHUS M OpraHMYecKux HHUTpaToB. CyIllIeCTBEHHYIO
HKOJIOTHYECKYIO0 OMACHOCTh MOXET MPEACTABIATh 3arpsi3HEHHE pPadOTaOLIUX
Macesl MPOAYKTaMHU >KU3HEIEATENbHOCTH OakTepuil. DTa mpobiema 0COOEHHO
ocTpa B pailoHaX ¢ Tponu4eckuM KiIuMaroM. Crnenudpuyeckue YCIOBUS
AKCIUTyaTallMM psifa CMa30YHbIX MaTEpHalIOB MPUBOJAT K TOMAJAHUIO B HUX
panlOaKTUBHBIX 3arps3HEHUI.

[lepeuriciienHble  QakTopbl  OpU  PACIIMPEHUHU  HMCIOJIb30BaHUS
aIbTEPHATUBHBIX TOIUIMB MOTYT CYIIECTBEHHO 3aTpPYJHSATh HCIOJIb30BaHHUE
CMa304HbIX Macel U OTpabOTaHHBIX MPOIYKTOB, CHUXKATh 3(PPEKTUBHOCTH UX
nepepaboTku [8].

Hcnonp3oBanne OTpaOOTaHHBIX Maced BO3MOXKHO JIMIIL B TOM Ciyd4ae,
€CIM  OHM  DJKOJIOTMYECKHM  Oe30macHbl.  DKOJIOTMYECKH  0e30macHoe
UCIIOJIb30BAHUE TMPEAIOJaraeT MX MNepepadoTKy C TMOJYyYEHHUEM TOBApPHBIX
OPOAYKTOB CaMOro pa3IMYyHOTO Ha3Ha4YeHHsl (Macels, MJIACTHYHBIX CMa3oK,
COTC, xoHCepBallMOHHBIX MaTEpUalOB U JIp.), C MOJIHOW yTWIM3alUed BCEX

00pa3yromuxcsi TPy 3TOM OTXOJIOB, OYMCTKA CTOYHBIX BOJ U BBIOPOCOB B
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aTMocdepy. 3aXOpOHEHHE OTXOJ0B KpaiHe HexenaTesnbHo. Jljia mepepaboTku
OTpa0OTaHHBIX MAaces, COCTaBISIONIMX 3HAYUTEIHHYI0 YacTh OTPaOOTAHHBIX
CMa30YHBIX MaTepHalioB, HEOOXOAUMA OpraHU3alMs X KBATHU(PUIUPOBAHHOTO
coopa.

MupoBoii coop OM cocrasisier -15 muH. 1/Tog (Mmenee 50% npou3BoACTBa
CBEXUX), mpuueM nonasisoniee koauyectBo OM (70-90%) ucnonb3yeTcs: B
kadyectBe TormmBa. B Poccum mno pamaeiM BHUMHIT wa 2002 r. OM
BbIpaboTaHo 500 Teic. TOHH, U3 HUX OMM - 427 TBIC. TOHH [26,30,31]. OMHUM
U3 OCHOBHBIX TIOCTABIIIMKOB OTPAaOOTAHHBIX Macel B OCHOBHOM, SIBJISICTCS
aBTOTpaHCTIOPTHBHIA mapk Poccum -mopsiaka 30 MuIH. e7., OpUYEeM CTaphbIxX
aBTOMOOMJIeH B 2 pasza Oosbline, yeM HOBbIX [32]. JlaHHBIE IO KOJUYECTBY
YTHIN3UPYEMBIX ~ OTPA0OTAHHBIX  Macesd, TOJyYCHHbIE W3  Pa3TUYHBIX
MCTOYHUKOB, MOAYAC JAOBOJBHO MPOTHUBOPEUYUBBI, YTO CBA3AHO C TPYAHOCTAMHU
ydeTa, BBI3BAaHHBIMH OTCYTCTBHEM B OOJIBIIIMHCTBE CTPaH IEHTPATH30BAHHOTO
coopa [33-35].

Coop n BTOpHYHAas nepepadoTka 0oTpadOTAHHBIX MaceJl

Tabmuma 1.1

Crtpanbr | [lorpebn | Coop OM Ha Bropuunyto nepepaboTky
CHUE ThIC. % ot | ThIC. % ot % oT
CB&XUX | T/TO;m | moTpebieHu | T/Toj Co6opa noTpeOaeH
Macern, s 1Sl CBEXKUX
THIC.
T/TOJ

Poccus u

cTpaubl | 7727 1700 |22 10260 |mol152 |3

CHI'

[Monema | 490 1022 21 110 80 1o 86 18

Yexocno | 350 147 42 125 85 36

BaKHsI

Bonrapu | 92 35 38 35 100 38
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A

CLIA 10000 4000 |40 200-250 | 11 2-4,5

Kanama | 1400 - - 210-250 | - 15-18

Anonus | - 1000 |- 50 5 -

I'epmannm | 1 460 1o 730 | mo 50 >400 10 56 30

s

Benuko6 | 800 200 25 35 17,5 4,3

pUTAHHS

Opanmu | 850 150- 18-29 10 200 | mo 80 1o 24

s 250

HUrammus | 630 160- 1o 35 150 1o 68 1o 24
220

benerust | 200 24 12 4-5 17-21 2-2,5

Hunepma | 500 200 1o 40 no 15 10 38 10 3

HJIBI

Janamust 80 3,5 4 0,5 14 0,6

Upnang | 60 35 58 10 29 16,6

ust

Bcero c | oxoio hi o) 110 50 HE He OoJiee | He OoJiee 5

passuBa | 40000 | 15000 6omee 2 | 10

FOLIIUMUC 000

s

CTpaHaM

U

COop ¥ BTOpHUHYIO TIEpepabOTKy OTpabOTaHHBIX

MNPaKTHYCCKM BO BCCX IIPOMBIIIIICHHO  Pa3BHUTHIX

pa3BuBaromuxcsi crpaH. Hawmbomnee

11E7€CO00Pa3HBIM

Maces OCYIIECTBIISIOT
U B OOJILIIUHCTBE

npusHaH — coop

0TpaboTaHHBIX HEMTSIHBIX" Macesa pa3AeibHO MO MapkaM (pa3ieibHbI cOOp),

41O OOecrneynBaeT Oosiee KBaJIU(UITIPOBAHHYIO
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nepepadoTKy  C TOJYYEHHEM TPOJYKTOB BHICOKOTO KauyeCTBAa U C MEHBIIHUM
KOJMYECTBOM OTXOAOB. TakodW momxon K mpobOieme yrmmsaruun OM
cymectByeT B CIIIA, I'epmanuu, @pannuu u FOAP [36]. BaxHo nogyepkHyTh
ponb (¢uHaHCHMpOBaHUS opraHm3amuu  cobopa OCM rocymapctBom. B
Poccuiickoii ®denepan Ha JaHHBIME MOMEHT cOop OM  OCyIIeCTBISIOT
nentpanuzoBanHo cormacHo ['OCT 21046-86, pasnpenss oTpabOTaHHBIC
CMa3ouyHble MaTepuaisbl Bcero Ha 3 rpynnsl: MMO, MHMO wu CHO.
OTtpabGoTaHHbIe Maciia OTHOCSTCS K OTXO0/IaM, a HE K LIGHHOMY 3HEPreTUYECKOMY
CBIPBIO.

VYupasnenue O0TpabOTaHHBIMU CMa304YHbIMH MarepuagiaMu
OCYLIECTBJSIETCS ¢ ToMolIbl0 3akoHa «0O0 o0Txomax MPOU3BOJACTBA H
notpebnerus» (Ne 84-D3 ot 24 urons 1998 rona ¢ usmMeHeHus MU oT 29 aexadps
2000 1. Nel169-®3) u 3akoHa «O0 oxpaHe okpyxaromieit cpeab» Ne7-d3 ot 10
saBapss 2002 r., SABISIOMMXCS 3aKOHAMH HEMPSIMOTO JCHCTBUS (PaMOYHBIMH,
OTCBHIJIOUHBIMH), HCIIOJIb30BaHUE KOTOPHIX HA TPAKTHKE HEBO3MOXKHO 0e€3
MPUBJICYECHUS] COOTBETCTBYIOIIUX MOJ3aKOHHBIX akTOB. KpoMe TOro, oHu HOCST
JEKJIApAaTUBHBINA XapakTep U HE COOTBETCTBYIOT CBOEMY Ha3HAY€HUIO, a
HPKOHOMHUYECKHE MEphI, 3aJ0KEHHbIE B HUX, HE CIHOCOOCTBYIOT Pa3BUTHUIO U
BHEJIPEHUIO B MPAKTUKY MPOIIECCOB MEepepabOTKN KaK TBEPIbIX OTXOAOB, TaK U
0TpabOTaHHBIX Macell.

Ouucrtka oTpabOTaHHBIX Macell: moja TepMuHoM «ouuctkay (Keclautnng§,
TFECKTanon) TMOHUMAIOT HENPEPHIBHYI0 WM  MNEPUOJMYECKYID  OUYHUCTKY
pa0oTaromiero CMa304HOrO MaTepuansa B JCUCTBYIOIIEM 000pYIOBaHHH,
OCYLIECTBISIEMYI0 C TOMOIIBIO OTCTOWHHUKOB, (UIBTPOB, UEHTPUPYT U
aacopbepoB. Takas O4yMCTKAa JajJeKko HE BCerAa NPUBOIUT K TOTYYEHUIO
MPOJYKTa, COOTBETCTBYIOLIEIO IO KAauyeCTBY YPOBHIO CBEXKEro CMa304YHOIrO
matepuana. IlogoOHbIe Mephl CHOCOOCTBYIOT MPOJJIEHUIO- CPOKa CIY>KOBI
cMa3zouHbix MarepuanoB [37-40]. Ouuctka pabortarommx Macen 0e3 ciauBa U3
000pyIOBaHMs BO3MOXHA JIMIIb NPU HAJIUMYUHU UUPKYJISIIUOHHBIX CHCTEM

CMA3Kn JId psada MOTOPHBIX W MHAYCTPHUAJIBHBIX MACC]I W IPAKTHYCCKH JIA
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Bcex TpaHchopMaTopHBIX Mace 1. OTpaboTaHHBIE Macia MOTYT ObITh OYUIIEHBI
pa3IMYHBIMH CHOCOOAMM M TMOAJIEKAT OYUCTKE JIUIIb TOJBKO B TOM CIy4ae,
€CJIM TEXHOJIOTHsSl Mpolecca MpOcTa U MpakTHUecku 0e30TxojHa. OCHOBHas
CJIOKHOCTh OYMCTKU OTPAOOTAaHHBIX MOTOPHBIX MAaceJ 3aKII04YaeTCs HE TOJIBKO B
yIaJIEHUHU JIETKUX (Ppakiuii, BOABI U MEXAaHUYECKUX MPUMECEH, HO U IPOTYKTOB
TEPMHUYECKOMN AECTPYKIIMU Macen u npucanok [41,42].

CriocoObl OYMCTKH MNPUHATO TOAPA3AENATh HA TPU OOJIBLINE TPYIIIbI:
busnueckue, PU3NKO-XMMUYECKUE U XUMUYECKHUE.

O0bpaboTka Macen B CUJIOBOM HOJIE C UCIIOJIb30BAHUEM TPaBUTAIIMOHHBIX,
HEHTPOOEKHBIX, PEXKE IIEKTPUUYECKUX, MATHUTHBIX U BUOPAIMOHHBIX CHJ, a
Takke (UIbTpOBaHWE, BOJHAS NPOMBIBKA, BbIIAPUBAHWE M BaKyyMHas
JUCTWUISIIUSL OTHOCSTCS K (PU3MYECKHMM MeTOoJaM. ODTH METOJbI MO3BOJSIOT
yAAJIUTh M3 Macel TBEpAble YaCTHUIIbl 3arpsi3HEHUN, MHUKPOKAIUIM BOJbI U
YaCTUYHO CMOJIUCTBIE U KOKCOOOpPA3HbIEC BEIIECTBA, & C IOMOIIBIO BHIMTAPUBAHMUS
- JIETKOKHIISIINE TPUMECH.

Ounctka OM B TrpaBUTAMOHHOM II0J€ BO3MOXXHa B Cclly4ae, €cliu
3arpsi3HEHUS] MMEIOT JIOCTaTOYHbIE pa3Mepbl, a HMX IUIOTHOCTh MPEBBIIIACT
IJIOTHOCTh Macia. [IpuMeHeHsieTcss 11l OYMCTKUA OTpaOOTaHHBIX Maces MOJIs
yOpyrux KojiebaHuM, co3gaBaeMbIX BUOPAIIMOHHBIMH OYUCTUTENISIMHU, B KOTOPOM
NPOUCXOAUT KOAryJAlMs TBEPIbIX YACTHI], oOjeryaromias B JajdbHEHIIEM HX
yIajJcHUe U3 Macia IMyTeM OTCTauBaHusA Win GuiabTpoBanus [43-46].

B nocnennee BpeMst 0coObIi H-HTEPEC BBI3BIBAET OUMCTKA OTPAOOTAaHHBIX
MaceJl ¢ MOMOIIBI0 (GUIBTPOBAHUS Yepe3 MOPUCTHIE Tieperopoaku [47-49].

[IpumenstoTcss (HU3MKO-XUMHUYECKHE METOMbl (KoaryJssiuus, aacopOuus,
CEJICKTUBHOE PAaCTBOPEHHUE COJEPKALINXCS B Maciie 3arps3Henuit). Koarynsus,
T.€. YKpYIHEHHUE YacTHI] 3arpsA3HEHUMN, HaXOAUIMXCS B Maciie B KOJUJIOUIHOM
WIM  MEJKOAUCIEPCHOM  "COCTOSIHMM, OCYLIECTBISIETCS C  MOMOIIBIO
CHEIMAIbHBIX BEIIECTB - KOAryJSHTOB, K KOTOPBIM OTHOCSITCSI 3JEKTPOJIUTHI

HCOPraHU4cCKoOro 141 OpraHn4eCKoOro IMPOUCXOKIACHUA, ITAB ) HE
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oOnanaomue 3IeKTPOIUTUICCKUMU CBOMCTBaMH, KOJUIOUIHbIE
pactBopsl [IAB  u ruapoduibHbIe BBICOKOMOJIEKYISIPHbIE COSTUHEHUS.

BemectBa, nmpuMeHsieMble JUIsl KOAryJsilUM, NPUHSTO MOJAPa3JeisaTh Ha
yeTeIpe Tuna. [50,51]:

HEOPTaHUYECKUE IIEKTPOIUTHI,

OpraHuYecKue HJIEKTPOJUThl (MOoHOreHHble [IAB ¢ akTHBHBI OpraHMYeCcKUM
KaTMOHOM HJIM aHUOHOM);

HenoHoreHHble [TAB (HerneKTpoIuThI);

MMOBEPXHOCTHO-aKTUBHBIE KOJUIOUBI W TUAPO(DHUIBHBIE BHICOKOMOJIEKYJISIPHBIC
COEIMHEHMS.

[IpakTHueckoe NpUMEHEHUE NPU pPEreHepalud OTPabOTaHHBIX Macel
HaxoJsT TOJbKO HEOPTraHWYECKUE DIEKTPOJIUTHI - TIJaBHBIM 00pa3oM
COCIMHEHMs]  HAaTpus  -KaJIbLIMHMUpOBaHHas  coja, TpuHarpuiidocdar,
MeTtacuikar Hatpus [50,52,53].

KoMOvHUpOBaHHBIM BapuaHT OYMCTKH C TIOMOIIBIO KOAryJlsHTa U
AIIEKTPUUECKOTO TOJs MpeuioxkeH B pabore [54]. Macno, obGpaboraHHOe
KOaryJssHTOM, B COCTaB KOTOPOIO BXOAST JTaHOJA MW JAE3MYJbrarop,
MOJIBEPTaeTcsl BO3AEUCTBUIO AIEKTPUUECKOTO TOJIsI HANPSKEHHOCTHIO 1-2 kB/cMm
B T€UeHue 1-2 4.

N3 opraHndyeckux SJEKTPOJIUTOB HauOoiblie  3PEPEKTUBHOCTHIO
00J1aJIal0T aNKUIOEH30J1- ¥ alKuiToyoncyiabdonatel [50,52]. Henonorenusie
[TAB mpencraBisitor co0OOl OpraHM4ecKHe COEAMHEHUS C TOJISPHBIMU
MOJIEKYJIaMU, UMEIOIIMMH THIpoPIbHBIC U TUAPOGOOHBIEC TPpyMIIEl. B KauecTBe
TaKUX KOAryJiHTOB MOTYT BBICTYNaTh COEIMHEHMS THUMA OKTaJelMI-aMua
OKCUMACJISTHOM KUCITOTHI.

[ToBepXHOCTHO-aKTUBHBIE  KOJUIOMJIBI  CIOCOOCTBYIOT — KOAryJsiluu,
MOHM>KAsi IOBEPXHOCTHYIO PHEPTUIO HA TpaHulile pasaena (a3z. M3 3Toii rpynimsl
M3BECTHBl COEAMHEHUS] THUMNA KpaxMajla U €ro TMpPOU3BOAHBIX, a TaKXKe
POU3BOIHBIE A(UPOB UEIIIIOJIO3bl, B YACTHOCTH KapOOKCHUMETHIILEIII0I03a.

[Iponecchl koarysanuyu, Kak IpaBuUiio, MPOBOIATCS HENMOCPEACTBEHHO HA MECTE
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noTpedseHusT Macerl. B Hacrosimiee BpeMs B KadyecTBE KOAryJsHTOB
3alaTeHTOBAHO 3HAUMTENBHOE KOJMUYECTBO CaMBIX Pa3HOOOPA3HBIX XUMHUECKUX
COEIMHEHUH, OIHAKO, IPAKTUYECKOE MPUMEHEHUE HAXOJAT JIMIIb HEMHOTHE U3
HUX - KaJbIIMHUPOBAHHASI COJA, COJU IIEJIOYHBIX MeTayuioB. [Ipumenstorcs
KaJbIIUHUPOBaHHAsA coAa [55,56] u coiu mIenouHbIX MeTtawioB [57], cMecu
aMUHOB M ciupTOB [58-61] u 0O6paboTka moaumepamu [62,63].

bonbuioil uHTEpEC NpPEaCTaBIsSeT CIOCO0 KOAryislMH, MPOBOAMMBIN
HENOCPEACTBEHHO B IIUPKYJISILIMOHHON CUCTEME CMa3KM IPOKATHBIX CTAHOB.
(Krupp Huiieryerke AO, ®PI'). Koarynsuusa npooautcs 50% MaciasHbIM
pacTBOPOM CBUHIIOBOW HJIM OAPUEBOM COJIM TUHOHHIHADTATHHCYIb()OKUCIOTHI
[64]. Ancopbumonnass oumctka OM 3akmoyaercss B HCIOJIb30BaHUH
CIIOCOOHOCTH BEILIECTB, CIY>KAIINX aJcOpOeHTaMH, yAEPKUBATh 3arpsI3HAIONINE
Macjio NPOAYKTHl Ha HAapyKHOH IOBEPXHOCTU TIpaHysl U Ha BHYTPEHHEH
NOBEPXHOCTU MPOHU3BIBAIOIIMX TpaHyjbl KanuuisipoB. [IpumeHeHue Hamum
OPUPOJIHBIE U CUHTETUYECKHE cOpOeHThI. [IpenmyIecTBaMu MepBBIX SBISIOTCS
JOCTYIHOCTb U JIEIIEBU3HA, UTO U OIPENEISET Ha CETONHAIIHUI 1eHb HauboJiee
MaccoBoe mnoTpebieHre. B OCHOBHOM 3TO MNPHUPOJHBIE ATIOMOCHIUKATHI -
OeHTOHUTBI. OCHOBHBIE HENOCTAaTKU - HM3Kas aJCOpOLIMOHHAs CIOCOOHOCTH,
TpeOyroIiast TONOJHUTENBHON aKTUBALlMU COPOEHTOB, TPYAHOCTh YTUIN3ALUU
oTpaboTaHHBIX copOeHTOB. [l yBenuueHus: aacopOIMOHHON aKTHUBHOCTH
AIIOMOCUJIMKATHBIX ~ COpPOEHTOB  HCHOJIB3YIOT  MPOLECCHl  aKTUBALUU:
TEpMUYECKUN (CyllIKa) M KHUCIOTHBIA (KaK MpaBWJIO, CEpHas, COJsHas,
docdopnas kucnotel) [65]. [IpomomkaroTcs pabOThI IO COBEPIIICHCTBOBAHUIO
ancopOLMOHHON OYMCTKM IyTEM KOMOMHHUpPOBAaHUS €€, B YaCTHOCTH, C
BaKyyMHOH TIeperoHkoid. B 3Toil cBsi3m HEOOXOIMMO OTMETUTH PabOTHI
Kadeapsl XUMUU U TEXHOJIOIMHM CMA304HbIX MAaTEPUAJIOB U XUMMOTOJIOTHH [66-
70]. CenexruBHas ounctka OM ocHOBaHa Ha M30MPATEILHOM PACTBOPCHUU
OTJICNbHBIX BEIIECTB, 3arpsA3HSIONIMX MAacjio: KHCIOPOAHBIX, CEPHUCTHIX,
a30TUCTBIX, MOJUUUKINYECKUX YIJIEBOJOPOAOB C KOPOTKUMH OOKOBBIMU

OCIIsIMU. B FepMaHI/II/I IMPOKOC MPUMCHCHUC Halllla TCXHOJIOIHWsA, OCHOBaHHAsA
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Ha CEJICKTUBHOM OYHMCTKE C KOHTAKTHOM JOOYHUCTKOM, IIO3BOJISIOIIAS
OYUCTUTH TOJATOTOBIICHHOE CBIPbE OT MNOJIUUUKINYECKUX YTIIECBOJOPOAOB M
3¢GUpOB, YAAIUTh HETIPEJEIbHbIEC YTIEBOAOPOIbl U YIYUIIUTh BET Macha [71].
XUMHYECKHE METOABl OYHCTKM OCHOBAaHbl HA B3aMMOJICMCTBUM BEIIECTB,
sarpsHaronux OM, um BBOOMMBIX B 3TH Maciia peareHToB. [Ipm 3TOM B
pe3ynbTaTe XUMUYECKOW peakiuu o0pa3yroTcsl COCIMHEHHUS, JIETKO yaalsieMble
n3 Macima. K XHMUYeCKMM MeToJaM OTHOCSTCS KHUCJIOTHas, IIEJIOYHAs,
OKHCJICHHE KHUCJIOPOAOM WM THUAPOTCHM3alHsl, a TAKKE OCYIIKa U OYHCTKA OT
3arpsi3HEHHI C IOMOIIBIO OKCUIOB, KapOU0B, THAPUPOBAHHBIX METAJIIIOB.
KucnmotHas ouncTka Macna KOHLEHTPUPOBAHHOM CEPHOM KHUCJIOTOU
MO3BOJISIET YJAIUTh M3 Macia ac(aibTO-CMOJIUCTHIE COEIUHEHUS W JApYyrue
MPOYKTHI CTapeHHS (KapOOHOBBIE M OKCUKHCIIOTHI, )EHOJIBI) OJJHOBPEMEHHO C
XUMUAYECKUMHU PEAKIUSAMH MEXIY CEPHOM KHUCIOTON M MPOAYKTAMHU OKUCIICHUS
Macesl MPOUCXOAUT PACTBOPEHHE B HEM HEKOTOPBIX 3arps3HAIOIIMX MAacio
BemecTB. lllenounas ouuCTKa NOpPUMEHSETCS MOCIE  KUCIOTHOW — JUIst
HEWTpadu3alii OCTABLIMXCS B Maciie BELIECTB KHUCIOTHOTO XapakTepa
(cynphocoennHeHni, HA(PTEHOBBIX KHUCJIOT, OCTATKOB CEPHOW KHCIOTHI), a
TaKK€ B KAueCTBE CAMOCTOATENBHOIO IMpouecca g HEWTpaIu3aluu
OPraHUYECKUX KUCJIOT (HaTEHOBBIX, JU- U OKCUKApPOOHOBBIX), 00OPa3yIOIIUXCS
B pesynbrare crapeHus. [Ilpum 3ToM 00pasyroTcsi BOJOPACTBOPHUMEIE COJIH,
yAQJISIEMBIE U3 Macia MyTeM OTCTAauBaHMS C BOAHBIM PACTBOPOM Iiesouu [43].
AHanM3 COCTOSIHUS pereHepalud W BTOpUYHON mepepabotku OM B
Poccun m gpyrux crpanax CEIIT cBumerensCcTByeT o0 mpeobiiagaHuu B
OCHOBHOM  YCTapeBIIMX IPOLECCOB W  HECOBEPIICHHOM  TEXHOJIOTHH.
[lonyuaemble MpuU ATOM Macjia, Kak MPaBUIO, UMEIOT HU3KOE KauecTBO. C
JIPYrol CTOpPOHBI, 3a MOCJenHee Bpemsi pa3paboTaHbl BecbMa 3((PEKTUBHbBIE
NEePEABUKHBIC YCTAHOBKHU, IPUMEHEHUE KOTOPBIX OCHOBAHO MPEUMYILIECTBEHHO
Ha (pusmueckux meromax ouuctku [8,26, 43,52,71]. Haubonee sddexkruBHOE
obopynoBaHue s (PU3MYECKMX METOJIOB OYUCTKM U  pEereHepaluu

MIPOU3BOISAT KOHUEPH Alra-bayal (IBemms), UMEIOINI
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MpeACTaBUTENbCTBA B 126 cTpanax mmpa [73,74], 3anagHo-repMaHCcKue (HupMbl
¥eSrralla u MonllInusz [26,75].

BriBoasnl no | riiase.
1. AmnHanu3upoBaHbl MATEHTHO- JIMIEH3UOHHBIE JIUTEPATypbl Ha TEMeE
JUCCEPTALIIH.

2. BoisgBiieHbl TpeOOBaHUA K KAYECTBY OTPaOOTaHHBIX Maced.
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I'JIABA |l. ONPEJAEJIEHUE BOXKMOJKHBIX TYTEH
NCITIOJIB3OBAHUA OTPABOTAHHBIX MACEJIL. ®U3UKO-
XUMHNYECKHUE XAPAKTEPUCTUKHU UCCJIIEAYEMBIX OBPA3IIOB
OTPABOTAHHBIX MACEJI
2.1. OmnpeneneHue BO3MOKHBIX NyTell MCIOJb30BAHUSA OTPAOOTAHHBIX

MaceJl.

Perenepansi u BTOpUYHasi MepepabOTKAa: TEPMUH pereHepanus
(K.e§eneravon, reproce33r§) OTHOCHTCS K BOCCTAaHOBJIEHHIO KauecTBa
0TpabOTaHHOTO CMAa30YHOTO MaTepHaja 10 YPOBHS TOBAapHOro cBexero. Ero
UCIOJB3YIOT MPUMEHUTENIBHO K CMa304YHbIM MarepuajiiaM (B OCHOBHOM,- HE
coJiepXaliuX MPUCATO0K), MPEABAPUTENBHO CIUTHIX W3 oOopynoBaHus. [lpu
TOM CBOMCTBa OTPA0OTAHHBIX MPOJYKTOB IMOJTHOCTHIO BOCCTAHABIUBAIOTCS U
MX BHOBb MOKHO HCIOJIb30BATh 0O MPSMOMY HAa3HAYEHUIO.

B ciywyae nepepaboTku cMmeceil pa3iMuHbIX OTPAaOOTAHHBIX HEPTSHBIX
Maces, CcOOMpaeMbIX IEHTPAIU30BAHHO C MPOMBINIICHHBIX MPEIIPUSITHH,
UCIIOJIb3YIOT TepMUH BTopuuHas mnepepadorka (Keremmmn§, reralllma’e). U3
TAKOTO CHIPhsi BO3MOXKHO TIONy4eHHsI 0a30BBIX Macell pa3HOr0 COCTaBa M
Ha3HaueHus. BropuuHas mnepepaboTka OCyIIECTBUMa TOJIBKO Ha KPYMHBIX
CIIELIMANIM3UPOBAHHBIX NPEANPUITUAX U MPEAINONAraeT IPUMEHEHUE KOMILIEKCa
MPOIIECCOB - BAKYYMHOM MEPETOHKH, SKCTPAKIIUU, TUAPOOUYUCTKA U HEKOTOPHIX
Ipyrux (pU3Myeckux M XMMHUYECKHX MeToA0B [76]. B perenepanuu, kak U BO
BTOPUYHON TepepadOTKe WCIOIB3YIOT Pa3IMYHBIE CIOCOOBI  OYHCTKH,
PAaCCMOTPEHHBIE BBIIIE - KOATYJAIHIO, CEPHOKUCIOTHYIO M aJCOPOIMOHHYIO
OUYHCTKY.

OCHOBHOE MECTO B pPEIICHUH MPOOJIEMbI 3aHUMAIOT OTPAOOTAHHBIE Maciia
U cMa3zovHo-oxJaxaarone texHosorunueckue cpeactsa (COTC). Hauunaer
pPa3BUBATLCA M OTPAC/Ib OUYUCTKHU U PereHepanuu 0TpadOTaHHBIX CUHTETUYECKHUX
U PaCTUTENBHBIX Maces, ux cmeceir ¢ HedtsabiMu [77]. Tlo yrummsammm

OTpa6OTaHHBIX IIJTaCTHYHBIX CMa30K HN3BCCTHO 3HAYUTCIBHOC YHCJI0
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OKCIIEPUMEHTAIBHBIX PA00T, OJHAKO WX MPAKTUYECKOE WCIOJIb30BAHHE
3aTPyAHEHO M3-3a 1enoro psaaa gakropos [32, 78, 79].

Benymiee mecto B Bompocax yrunuzanuu OCM npUHAINIEKUT CTpaHaM
3anagHoit EBpombl, T/A€ CO3[4aHbl BBICOKOPA3BUTHIC OTPACHH JJISI  UX
nepepaboTku. HecMoTpst Ha u30bITOK HeDTH HAa MHUPOBOM pBIHKE U Kak
CJIEICTBHE CHUXEHUSI CTOMMOCTH CBEXKHUX W PEreHEepUpPOBAHHBIX CMAa30YHBIX
MaTepHayioB, TEXHOJOTUYECKHE TMPOIECChl  MEepepabOTKA  MPOIOJDKAIOT
COBEpIlEHCTBOBAaThCs. CBA3aHO 3TO C  MOBBIIIEHUEM  3(P(HEKTUBHOCTH
TE€XHOJIOTUM, MOSABJICHUEM MPUHIIMIUAILHO HOBBIX MPOILIECCOB U PEAreHTOB, a
Takke ¢ 0oyiee >KECTKUMHU TpeOOBAaHUAMH K OKOJOTHYECKHM CBOMCTBAM
TOBapHBIX MPOJIYKTOB U K oxpaHe npupos! [8,33]. Yrunuzauuio OM B Mmupe B
HACTOSAIIEE BPEMS OCYILIECTBIISIETCS B OCHOBHOM IO TPEM HAPaBICHUSM:

- peredepauus OM pa3fenbHO TO MapkaMm C TOJYyYEHHEM MPOJYKTOB
COOTBETCTBYIOIIETO Ha3HaueHus. B 3Tom cnydae oOecreymBaeTcs yJajieHHE
MIPOJYKTOB CTAPEHUS U 3arps3HEHUN 0e3 paspylIeHHs U OTAEJECHUS MPUCATOK,
HEJIOCTAIOIIEEe KOJMYECTBO KOTOPBIX BBOJSAT Ha 3aKIIOYUTENbHOW CTaaUH
MPUTOTOBJICHUS] TOBAPHBIX Macel.

- BTOpUYHAs TNepepadoTKa CcMecell ¢ HEe3HAYUTEIbHBIMH MPUMECIMU
cunternyeckux macen u COTC, ¢ nomydyeHrem 0a30BbIX KOMIIOHEHTOB.

- nepepaboTka cmeceii OM uaM OYHCTKA OTHEIBHBIX OTPaOOTaHHBIX
MPOYKTOB C IEJIbIO TTOJIYYEHHS KOTEJIIBHOT'O TOTUIMBA.

Cpenn  pa3HOOOpa3HBIX  MPOMBINUICHHBIX  IPOIECCOB  BTOPHUYHOMN
nepepadoTKA  BBIACNISIOT TPYNIBI 1O OCHOBHOMY  CIOCOOY  OYHCTKH:
CEpPHOKHUCIIOTHAS, acopOIMOHHas, THIPOOYHUCTKA, AKCTPaKIIMOHHAs,
TOHKOIUICHOYHOE  WcmapeHue, yiubrpadmiasTparus. OTaenbHO — ClenyeT
paccMaTpuBaTh KOMOMHUPOBAHHBIN MPOIECC, C UCMOJIB30BAHUEM XUMHUYECKOTO
crioco6a nemeramnu3anun OM [26].

Bropuunas mnepepaboTka Ha OCHOBE CEPHOKHCIOTHOTO METO/a: Ha

NepBOM MECTe€ B MHpE IO KOJIMYECTBY YCTAaHOBOK M  0O0BEMY
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nepepadbaTbIBa€MOro ChIPhSl HAXOIATCSA MPOILIECCHl C MPUMEHEHHEM CEpHOM
KHUCTIOThI, Ha KOoTopble mpuxonaarcs 10 80 % Bcex crnoco0oB nepepadoTku [26].
Cpenu Bcero pazHooOpasusi CEpHOKHCIOTHBIX MPOIIECCOB HauOo0JIee 3HAYMMbIMU
BO BTOPUYHOM mepepabOTKU SBJSIOTCS CIEAYIOIIME: - KHUCJIOTHO-KOHTaKTHAas
ourcTKa (MOXET OBbITh COBMENIEHa C aTMOC(EpPHO-BAaKyyMHOW IMEPErOHKOW -
nporiecc Maiiby3/Oarap);
- nporecc Dpaniysckoro wuHcTUTyTa HedTH. Ilporecc BTOpUUHOM
nepepabotTku OM ¢ HCNONB30BAaHUEM JKUJKOrO MpornaHa. BeIXxoa KOHEYHBIX
npoaykToB nepepadotku npessimman 80% I1TIIc.) [80];
- TIPOIIECCHI CO CTAIUEH TEPMUIECKON 00pabOTKH ChIPhs (TIPOIIECCHI PrpM
Mertken u ESTKA) [80,81,82]. Cxema npouiecca EIITHA npencraBneHa Ha
Bausinue perenepupoBanHoro OMM Ha 0CHOBHbIE IOKA3aTeJIH Ka4ecTBa

MOJIYKUAKOM JIUTHEBOU CMAa3KH

Taomuna. 2.1.
HaumenoBanue Konunentpamus POMM (% macc.) B cmaske
nokasaresen 0 6 9 15
Bsskoctp
nuHamudeckasy, 10c ™, 151 169 190 211
npu 512 169 627 693
-15°C
-30°C
Kputuueckast 1260 1320 1260 1080
Harpyska, H
Harpyska cBapuBanue, | 4000 4200 3840 3680
H
HuameTp msiTHA 0,56 0,46 0,53 0,68
M3HOCA, MM
Hcnprtanus Ha
KOPPO3HUIO:
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Cranb BrinepxuBaet

JlaTtynp BrinepxuBaer
Menn la la la la
3aIuTHEIE CBOMCTBA, 0 0 0 0

% nopaxeHHOU

IMOBECPXHOCTHU

Cxema npouecca EDTKA
DOu3MKO-XUMHUYECKHE MOKA3ATe I 0TPA0OTAHHBIX MaceJl
Tabmuma. 2.2.
HopMma puis rpynnst
HaumenoBanue MMO MHUO CHO
noKa3areJis
VYcnoHas BsizkocTh 1pu | CB 40 13-40 -
20°C, WA
KHHeMaTudeckas BA3KOcTh | CB 35 5-35 -

upu 50°C, mm?/¢c(cCr)

2. Temnepatypa BCHBIILIKH,

orpenensieMast B

otkpeiToM THriae, ‘C, ne | 100 120 -
HIDKE:

3. MaccoBas T0JIs

MEXaHUYEeCKUX npumecei, | 1

% He 0oJiee:

4. MaccoBasg m0Jsi BOJBI,

% He 0oJiee: 2

3. Conepxxanue | OTCyTCTBHE
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3arpsA3HEHUN

6. MaccoBas OIS
dbpakiuit Beikumnaronmx g0 | 10 10 -

340°C, % He Ooxee:

7. Temneparypa
3aCThIBAHUSI ¢dpakmuii | -10 -10 -
BeIKHmnaomux g0 340°C,

HC BBILIC

8. Ilnotnocts mpu 20°C, | 905 - -

Kr/m?®

JlanHble  CHIOCOOBI ~ BTOPMYHOM  NEpepabOTKU HMEET  CEpbE3HbIE
HEJIOCTAaTKU: BBICOKMM PAacXOJ KHCJIOTBI C POCTOM COJEpXkKaHUsA NPUCATOK B
OMM ¥ Kak cIeACTBUE - 3HAYUTEIBHOE KOJIMYECTBO TPYAHOYTHUIN3UPYEMBIX U
DKOJIOTUYECKU OIACHBIX OTXOAOB. Kpome TOro, CEpHOKHCIOTHAas OYMCTKA HE
oOecrieunBaeT ynaieHue u3 orpabotanHoro macia I[IA U BBICOKOTOKCHYHBIX
COEIMHEHUH XJIOpA.

Ha teppuropun Poccun u ctpan CHI' CEpHOKHCIOTHYIO OYHUCTKY B
HACTOsIIEe BpeMs MPAKTHUYECKH HE UCHOJIb3YIOT. BTopuuHas nepepaboTka Ha
OCHOBE aJICOPOIIMOHHOM OUYMCTKU: BTOPOE MECTO M0 00BEMY IPOMBIIIIEHHOTO
IPUMEHEHHUS 3aHUMAIOT MPOIIECCHI C UCTIOIb30BAaHUEM aICOPOIIMOHHON OYUCTKU
(KOHTAKTHBIM WM HEPKOJSILMOHHBIM METOJOM) B Ka4€CTBE OCHOBHOM CTaJUU.
Haubonee mmpoko Takyl0 TEXHOJIOTHIO NPHUMEHSIOT Ha HEOOJBIINX
npeanpusatuax B CIIA. Cxema mpeaycMaTpuBaeT OTIOH BOJbI M TOIUIMBHBIX
dbpakiuii ¢ mociIenyome KOHTAKTHON OYUCTKOM. DTOT CPAaBHUTEIBHO MTPOCTOM
IpOLECC TMO3BOJSET MOJy4yaTh ©Oa30BbIe Macia JOCTaTOYHO CTAOMJIBHOTO U
BBICOKOTO KadecTBa. HemocraTkm JaHHOrO IIpolecca 3aKOYaroTCs B
OTCYTCTBUHU KOHTPOJIS BA3KOCTU U MPENIEIOB KUIIEHHS TTOJIy4aeMOI0 NPOIYyKTa U
3HAYUTENBHBIX MOTEpsSX Macia ¢ copOeHToM. OrmpeseneHHble TPYAHOCTH

BO3HHKAKOT H C H€O6XO,Z[I/IMOCTI)}O YTUIIU3alun OONBIINX KOJUYECTB
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0oTpabOTaHHOTO COpOEHTa, MPEACTABNIAIONIUX OMNACHOCTh MJS OKpY’Karolen
cpeasl  [26]. HMuTepec  mpencTaBisieT  OPEAJIOKEHUE  HCIOJIb30BAThH
oTpaboTaHHBIE COPOEHTHI B  KadeCcTBE JI00ABKM K KPOBEIbHBIM W
TUAPOU3OIAIIMOHHBIM Matepuanam [84]. B Poccum Haubosee momymsipHa
KOMOMHUpOBaHHAasi cXxema [epepabOTK C HCIOJIb30BAHUEM  IPOIECCOB
KOaryJsiuu 1 ajacopOuuu. Beicokas 3p¢heKTUBHOCTh KoaryiasiHTa — BOJIHOTO
pacTBOpa MeETAacCWJIMKaTa HaTpus, HE KOMIIEHCHUPYET Majoll aKTUBHOCTH
MPUMEHSEMBIX COPOEHTOB - HEAKTUBUPOBAHHBIX INIMH, B OOJBIIMHCTBE CIy4acB
JaXe HE NPOXOMAIIMX CTaJUuI0 TEPMHUYECKOM aKTHBAaUUW. Y Ka3aHHbIE
HEJIOCTATKU CYIIECTBEHHO BJIMSIOT HAa KayeCTBO KOHEYHBIX IPOJYKTOB
nepepabotku. Ha Vkpaune yxe nnurenbHoe Bpems s Leneid ounctku OM
YCIEUIHO BEIYTCS UCCIAEAOBAHUS JIUCIIEPCHBIX MUHEPAIOB (MOHTMOPHUILIOHUT,
NaJbITOPCKUT), COPOIIMOHHBIE  CBOMCTBA  KOTOPBIX  JIETKO  MOJAJIAIOTCS
pPEeryJaupoBKe MyTeM XUMUUYECKOU (KUCIOTHOM) akTUBAIMK [85].

B nmocnegnue roael  aAcOpOLIMOHHYIO  OYMCTKY  3aMEHSIOT  Ha
TUAPOTeHU3AMOHHbIe Tpouecchl. OIHAKO W B ATOM cllydyae COpPOEHTHI
HEOOXOMMBI JIJISl 3AIUTHI KaTAIU3aTOPOB THAPOOUYNCTKH OT MPEKICBPEMEHHOM
JIe3aKTUBALMA METaNIaMH W CMOJIUCTBIMU COEIUHEHUSAMH. [ HIPOOUYUCTKY
COBMENIAIOT C  BaKyyMHOM  MeperoHkol  (MPOMBINUIEHHBIA  IpOILEecC
komnanun Turbo Kesource3, Kanaga). B mpomecce ¢upmber 1I'OP (puc.3.)
ChIpb€ TUIPUPYIOT O€3 MpeaBapUTENbHOM MOATOTOBKM U 00e3BokHMBaHUs. OM
CMEIIMBAIOT C MOJOTPETHIM BOJOPOJACOJEPKAIIUM Ta30oM U HAMpaBIsSOT B
cemaparop, TA€ OTICISIIOTCS METaulbl, TBEPJbIE TPUMECH U HEOOJIbIIOoe
KOJIMYECTBO TSKEJbIX (pakuuii (TSHKENIbIH OCTaTOK IOCEe CTaOMIM3aiiu
BBIBOJIUTCS). YTJIEBOJOPOJHBIE KOMIIOHEHTHI BMECTE€ C BOJIHOW Cpelod U3
cenaparopa MoJBepraroT KaTaIMTHYECKOMY THIPUPOBAHUIO B PEAKTOPE TabIuIla
2.3. Cxema mpouecca 1HOP Becbma mepcrneKTHMBHBIM MPOIIECCOM BTOPHYHOM

nepepadoTKM MOTOPHBIX Macell CYMTAETCS TOHKOIIeHouHoe ucnapenwne (TJIN).

32



CpaBHl/ITeJ'ILHaﬂ XAPaKTEePUCTUKA ONIBITHBLIX U TOBAPHBIX CMAa30K

OnbITHAsg cMa3ka ToBapnas cma3ka
[Toka3arenp
KAYeCTBA O6pazenNel* | O6pazenNe2** | IUATUM- | I'padputHas

201

[Ipenen
npouHouTH, [1TA 200 340 400 270
[Tpu 20°C 120 170 250 100
ITpu 50°C 90 120 130 BriTekaer
ITpu 80°C
Komnongnas 17 20 19 5
CTaOMIIBHOCTD
CwmasbliBaroiue
CBOICTBA HA
YIIM:
Kputnueckas 774 872 490 774
Harpyska, H
Harpyska 1097 1234 872 1234
capuBanue, H
JuameTrp msTHa 0,69 0,65 189 0,88
M3HOCA, MM

JlanHbIi Tporiecc mo3BoIseT A3G(HEKTUBHO yIaIsTh U3 Macia 3arpsi3HCHUS
U MPOAYKTHI JCCTPYKIMHU TpHucanok HaumOosbliee nmpakTUuueckoe MPUMEHEHHE
HaXOAMUT POTOpHBIN ucnapurensb ¢upmsl birya (IlBeinapus), cocrosmmii u3
Kopryca ¢ oOorpeBaroleil pyOamkod W TypOyJIU3UPYIOIIET0 poTOopa-
cenmapatopa. (OOorpeB ammapata OCYIIECTBISIOT BBICOKOTEMIIEPATYPHBIM
TerioHocutTeneM. JKuakoe Chlpbe MOCTYMAET Ha BEpX almapara, riae poTop ¢
nepuepruuecKuMH KOJIbIITaMU CO3/1a€T TOHKYHO IUICHKY CBHIpbS Ha CTEHKax.
Jlomactu poTopa crmocoOCTBYIOT TypOyau3anuu  Chipbsi. [lapsl  mocnegHero
10 CHHUPAIBHONW TPACKTOPUHU IOJHUMAIOTCA BBEPX M IMOCTYMAIOT 3aTeM
BO  BHEIIHIOK  KOHJCHCAIMOHHYIO cucTtemMy. OCTaToK yJanuseTcs CHU3Y
anmnapara. B 3aBUCMMOCTHM OT KOJMYECTBAa HEJIETYy4ero OCTaTKa BO3MOXKHO
nonydyeHue 70-90% wmacisHoro auctwiiara [86]. B TOHKOIUIEHOYHOM
ABANOPATOPE MACJIO HAXOJUTCS MPU MAKCUMAIILHOW TEMIIepaTrype MEepEeroOHKH

BCEro 2-5 ¢, 4YTO MPEAOTBPALIAET 3aKOKCOBbBAHUE alNaparypbl U OTIUYHUE OT
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OOBIYHBIX PEKTU(UKAIMOHHBIX KOJOHH C HAacaJKOW WM Tapenkamu. Takoi
croco0, OYEBUIHO, CIIEYET CUUTATh Hanboee MePCIeKTUBHBIM AJISl IEPETOHKU
0TpabOTaHHBIX MOTOpPHBIX Maceid. Ha wucnons3oBanum npuHnuna TJIN
paborator yctaHoBku mporiecca KTI1, cragmssMu KOTOpPOTO — SIBIISFOTCS
aTMoc(epHasi U BaKyyMHas neperonka, BbicokoBakyymuoe TIIW, ruapoouncrka
u  ¢paknuonupoanne [87-89]. B  mpomecce Moba“/k  bubmncarus,
paszpabotannoM B Kanazne (puc.4.), mpeayCMOTpEeHBI OJHOKPATHOE HCIapeHUe
ChIpbsi, =~ BaKyyMHass  IIEpErOoHKa,  JBYXCTylieHYaTas  IIEpErOHKa B
TOHKOIIJICHOYHBIX MCHAPUTENSIX U TUAPOOUYUCTKA C MOCIEayomed o0paboTKoi
Macja ruIpOKCUAOM HATPUS.
oM
JdBanopauus
-p» Boaa
-» ben3uHoBbIe ppakuuu
BakyymHas neperonka
JAByxcrynenuaroe TITH
BCI'
I'mapoxcua HaTpust
KepocunoBbie ppakuun
-» Ocrarok
I'mapooyucTka cKkpyoOOUpoBaHuUe
OTpadoTaHHBII THAPOKCHI HATPHUS
KoMmnoHeHTHI 62a30BbIX MaceJl

Cxema mpomecca Moma\yk bubmcanl3 Iloaydaemble  HpOAYKTHI
UCIOJB3YIOT B KAauyeCTBE KOMIIOHEHTOB MOTOPHBIX, HWHAYCTPUAIBHBIX U
ruapaBiIndeckux wmacen. OcCTaTku BaKyyMHOM MEPETOHKH HCIOJb3YIOT B
MIPOU3BOJICTBE JIOPOKHOTO U KPOBEIHHOTO OUTYMOB, OTPAOOTAHHBIN THIPOKCUT

HATpUA - B LEJUTIOJIO3HO-0yMa)kKHOHM MpoMbIieHHOCTH [82,86].
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CBoiicTBa CMa30K, IPUIOTOBJICHHBIX HA CBCKUX U OTpﬂﬁOTaHHle MacJ1ax

Tabmuma. 2.4.
Kunematnueckas 3ammrHas
HaunmenoBanue BSI3KOCTb TIPH CIIOCOOHOCTH B CMBIBa€MOCTb,
Maciia 50°C, mm2/c TEpMOBJIaroKamepe %
I'-4, B Gamrax
OTtpaboTtanHoe 54,6 1 14,9
JICII
OTtpaboTtanHoe
aBTOTPAKTOPHOE
MacJio 51,2 1 37,5
OTpaboTaHHbIMI 62,6 0,5 7,4
aBTOJI
Cgexee JICII-11 66,5 0,5 7,4
Csexee AC-9,5 69,7 2 63,5

Jlist mepepaboTKu OTpaOOTAaHHBIX MOTOPHBIX U MHIYCTPUAIBHBIX Macell,
BOCCTAHOBJICHUE Kauye€CTBA KOTOPBIX HEBO3MOXHO W3BECTHBIMU METOJIaMHU
KHUCJIOTHO-KOHTAKTHOM OYHCTKH, pa3padotan mpouecc kommanuun MOK
(BenukobOpurtanus). U3 OM npeaBapuTeabHO OTTOHSIOT TOTUIMBHBIE (PPaKIIMH,
3atem Macio nogorpeBator 10 300°C u momaroT B TOHKOILIEHOYHBII
ucrapuTenb. PerynupoBaHue Temmeparypbl B MCHApUTENEe JAeT BO3MOXHOCTb
nepepadaThiBaTh ChIPbE PA3IUYHOTO YPOBHS BA3KOCTU. BbIXOj 11€51€BOro
npoaykta coctaBisier 90%. Jlns obOecreueHuss HYXKHOTO YPOBHS KadecTBa
BO3MOYXHO CMEIIEHHUE KOHEUHBIX MTPOIYKTOB ¢ 0a30BbIMU Macyiamu [82,90].

[Ipy OTMEUYEHHOM OTCYTCTBUM NPUHIMIHMAIBHO HOBBIX IPOILIECCOB
BTOPUYHOMN nepepaboTKu OM UCCIIEIOBATEeNIbCKUE  palbOThl 1O
COBEPLIEHCTBOBAHUIO CYIIECTBYIOLINX METOJOB ITPOJIOTIKAIOTCS.

[lepcrieKTUBHBIM HAMpPABJICHUEM B YTWIW3AIMU OTPAOOTAHHBIX Maceln
OCTaeTCsl OYUCTKA C MOMOIIbIO YIbTpadUIbTpPaAlMd U MOJUMEPHBIX MeMOpaH.
Tak, MI'AY um. B.IL. I'opsiukuHa npeioxeHa TexHosnorus peresepamnuu OM c
nomompio [II'C - ¢GuabTpoB (CTETEHh OYUCTKUA KUAKOCTH OT TBEPABIX
3arpsi3HEHUN KOJUIOMAHBIX pasMepoB - oT 0,2 go 20 MKM Ipd BBICOKOH

nporyckHor crnocobHocTr) [39]. JlocTaTOYHO WHTEPECHYIO TEXHOJIOTHIO C

35




nosyyeHueM ouriieHHoro OMM  mpemmaraetr  HIIO  «Omnpon»  [40].
[IpennoxxeHHass UMU TEXHOJOTHS OCHOBaHA Ha MPUMEHEHMH MeMOpaHHO-
KanwuisipHoro guibtpa. [1o mpocToTe OH MOXKET CPAaBHUTHCS C OTCTAUBAHUEM,
a Mo TiayOMHE OYHCTKM CO BCEMU NPHUMEHSEMBIMH CETOJHS METOJIaMHu.

Cmecu OM, 1eHTpaluM30BaHHO COOUpAEMble B Pa3IUYHBIX OTPaCsIX
MPOMBILICHHOCTH, COJIEPKAT IIEHHbIE MACISIHBIE KOMIIOHEHTBI, W3BJICYb
KOTOpBIE€ TPHU HUCHOJIb30BAaHUU OOBIYHBIX METOJOB OYHMCTKH, KaK MPaBUIO, HE
yaaercs. Takoe U3BJIEUYEHUE MOXKET OBbITh HEO0OXOAUMBIM JUIS
NOJIYYECHUS Mae y3Kocneun(puueckoro Ha3HAueHUs, HalpUMep MaJlOBSI3KHX
tina M-8A um HM-12A ¢ BBICOKMM HMHICKCOM BS3KOCTH. s 3ToM 1enu
npeioken Meton tepmoauddysuonnoro paszaenenus (TJP) macen rpymimsl
MMUO, ocHOBaHHBIH Ha 0Opa3oBaHMM TpaJUEHTa KOHIEHTpauuil B
MHOTOKOMITOHEHTHBIX CMECSIX BCJIEACTBUE HAIMYUS TEMIIEPATYPHOIO TpaIueHTa
B TepMmoauddy3noHHBIX KoJioHKax ammapata ATP-3. Jlns npenBaputenbHOM
ounctkn MHO 0T MEXaHUYECKUX MPUMECEW U BOJIbI IPUMEHSIOT OTCTAUBAaHUE B
Teqenne 24 u wmm uentpupyruposanme (6000 muu*l; 0,5 1) [76,91].
Cepbe3Hbli  HENOCTATOK OYMCTKM Macen wetongoM TJIP -  Huskas
MIPOU3BOJIUTENIBHOCT IMponecca. Ee MOMXKHO TOBBICUTb, YBEIWYUB BBICOTY
KOJJOHOK M KOHCTPYKTUBHO OG(OpPMUB HX B BHJE KOXYyXOTpyO4yaToro
TeruiooOMeHHuKa. [lpeioxkeHa TEXHONOTHA pereHepalnuu JoO0BIX cMecel
OTpabOTaHHBIX HE(TENPOIYKTOB, OCHOBaHHAs Ha paJMAIlMOHHONM 00paboTKe.
D¢ PexTUBHOCTD JOCTUTAETCA 32 CUET CIIOCOOHOCTH M3ITyYEHUS! OJTHOBPEMEHHO
WHULMAPOBATh PEAKUMH JECTPYKLHMH IMPOIYKTOB CTApEHHUS, NOJIMMEPU3ALMNH
YIIEBOAOPOAHBIX COCAMHEHHM W aacopOuuu MPOAYKTOB CTapeHHUs U
MEXaHUYECKUX TpUMeced 00pa3yrolMMCs HEPaCTBOPUMBIM MOJUMEPHBIM
ocaakoM [92]. BeIXxoa OUMILIEHHBIX U PETEHEPUPOBAHHBIX POIYKTOB JOCTUTAET
90 - 95%. JlanHasi TEXHOJIOTHSI TIO3BOJISIET MOJYYUTh CMECH MOTOPHBIX Maced,
OUHMIICHHBIX OT CMOJI U MPOMBIBOYHBIX CPEACTB 0€3 MPUMEHEHHUS] XMMHYECKUX
peareHToB. HauOonee  MMPOKO  pacHpOCTPAaHEHHBIM  HMCIOJb30BaHUEM

OTpa6OTaHHBIX HerT?IHBIX MaceJl SABJBICTCA BOBJICUCHHC HMX B IIPOU3BOJACTBO
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toruB. [lo cBoeMy 00beMy Takas mepepaOOTKa 3HAYUTEIBHO MPEBOCXOIUT
BTOPHYHYIO C OJIy4YEeHUEM 0a30BbIX MaCE].

Hcnonp3oBaHue oTpabOTaHHBIX HE(TAHBIX Macel B KAauecTBE TOIUIMBA
BO3MOKHO I10 HECKOJIbKAM HAlPaBJICHUSM:
- WUCHOJB30BaHUE Macel Kak TaKOBbIX B BHJIE HU3KOKAYECTBEHHOIO
TOILJINBA,
- MCIIOJIb30BaHKE B <UIECH C APYTMMHU HE(YTAHBIMH TOTUIMBAMU;
- nepepabOTKa IO JOCTATOYHO CJOXHBIM COBPEMEHHBIM TEXHOJIOTHUSAM C

MOJIY4YE€HHEM BBICOKOKAUYE€CTBEHHBIX TOIHB [26,31,93].

2.2. O0 ucnob30BaHUM OTPAOOTAHHBIX MaceJl B MPOM3BOICTBE CMa30YHbIX
MaTepuajioB B KayecTBe JUCIEPCUOHHOM Cpebl

Cpenu paznuyHbIX MyTeH palMoOHAIBLHOTO UCIIOJIb30BaHUs OTPaOOTaHHBIX
HEe(TAHBIX Macesl UMEIOTCSl HalpaBJICHUs, TJ€ 3TH MPOAYKTbl TPUMEHSIOTCS HE
o MPSMOMY Ha3Ha4eHHI0. ITO0 OoTHocuTcs K OM, KOTOphIE MO KaKUM-JIHOO
OpUYMHAM HEMPUTOJHBI JJIi pereHepauud W NepepadOoTKu K  TaKUM
HaIpaBJICHUSIM OTHOCHUTCS HMCTOJH30BAHHE OTPAOOTAHHBIX MAcCeN IJIsi CMa3KH
rpyObIX  y37I0B  TpEHHUsA, HampuMmep  IKeJIe300€TOHHBIX  mpecc-hopM;
(draoTaMoOHHAs OYUCTKAa pyA Ha 00OraTUTENbHbIX (aOpUKax; YHUUYTOKEHHUIO
COPHSIKOB B CEJIBCKOM XO3SMCTBE; OOpb0a ¢ MBUIBI0O HAa TPYHTOBBIX JIOPOrax;
NpEeOTBpAlllEeHUE CMEp3aHusi W MPWIMIIAHUS CBIMIYYUX TPY30B K CTEHKaM
BaroHOB NIPHW HU3KUX TemIeparypax u T.1. Mimerorcs paboTel, rae crienuaabHbIe
MOBEPXHOCTHO-akTUBHBIE BemiectBa (IIAB) g1 mnonydeHuss 3mylnibcuil
3aMEHSI0T 0TPabOTaHHBIMU HE(TEPOIYKTaMH, B YACTHOCTHU MCIIOJIb30BAHHBIMU
MOTOpHBIMU Maciamu [94-97]. DT0 MOXHO OOBSICHUTH TE€M, YTO CMa30YHBIC
XKUIKOCTH (Maciia) pa3IMuHOro Ha3HAUYECHUS COEPKAT MOBEPXHOCTHO-AKTUBHbIE
npuUcaaku (COJIM aTKUIKApOOHOBBIX U ATKUJICYIb(OHOBBIX KUCIOT) KPOME TOTO,
B MPOLIECCE DKCIUTyaTallud Maced OOpa3yloTCs M HaKalUIMBAaIOTCS B OOJIBIIOM
KOJIMYECTBE CMOJIMCTBIE BEIIECTBA, KOTOPbIE TAKKE ABISIOTCA 3PHEKTUBHBIMU

[TAB [95]. HeprenmonumepHbie CMOJIbI, MOJIYYEHHBIE U3 OTXOJ0B MPOU3BO/ICTBA
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MPOIMUIIEHA, © OCOOEHHO CMOJIBI ¢ MOJTU(PUITUPOBAHHON CTPYKTYpOU, Omarogaps
CBOMM YHUKQJIBHBIM CBOWCTBaM (MIPUCYTCTBHE B CTPYKType JIHUOQUIBHBIX H
JMO0(POOHBIX LIEHTPOB) MOTYT OBIThH CBSA3YIOIIMM 3B€HOM MEXIY MacliOM U BOJIOH
B cTabunu3anuu sMmyibcuil, B nanHoi pabote [95] mpuBeneHsl pe3yibTaThl
MOJIYYeHHUS] BOJOMACIEHBIX SMYJIbCHIA Ha OCHOBE UCIOJIb30BAHHBIX
MOTOPHBIX Macer, UCCJIeI0BAHMUS UX BS3KOCTM M CTaOMJIBHOCTH B
npucyTcTBuM HeOombImmx 100aBok (1% HTIlc.) HedTenommMepHbIX CMO.
CornacHo SKOHOMHMYECKMM pacuetaM [94] yTunuzaius oTpaOOTaHHBIX
Macen B HedTenepepalaThIBAIOMIEd OTpacid paluoHAJIbHEE, YeM UX
pereHepanus, o3ToMy, OUeBHIHO, OYHUIIEHHbIE HJIM 0a30BbIe Macia BTOPUYHON
nepepaboTK BCe IIMPE MPUMEHSIOTCS B MPOU3BOJCTBE IUIACTUYHBIX CMa30K
[98]. B crpanax CHI' Ttakxe BemyTcsi paOOThl B HaIlpaBICHUU PACIIMPEHUS
CBIPbEBOI 0a3bl U BOBJIEYEHUHU B MPOU3BOJICTBO MJIACTUYHBIX CMA30K MPOAYKTOB
BTOPUYHOM mepepaboTku  OTpaboTaHHBIX Macen. llomydyeHHble CcMa3Ku
MPEICTABIISIIOT CMECh OTPAOOTAHHBIX HE(PTIHBIX MacCel, PACTUTEIBHBIX WM
KUBOTHBIX JKUPOB U KUPHBIX KUCHOT. JKupuble kuciaotsbl (4-30%) saBistoTcs
KUPOBBIM  CHIPbEM JUIsl TPUTOTOBJIEHUS MBUIBHOTO 3aryCIICHHs] TPHU
MIPOU3BOJICTBE CMa3Ku. B kauecTBe OMBUISIONIMX areHTOB MOKHO MCHOJb30BATh
OKCHUJIbI, TUJIPOOKCHU]IBI UM KapOOHAThl HATpHsl, JIUTHUS, Oapus, aJTIOMUHUS U
JIPYTUX METAUIOB. JIJis ymydIeHns Ka4yecTBa MOTYYEHHBIX IACTUYHBIX CMa30K
B KayecTBE KOMIIOHEHTOB IMCIEPCHOHHON Cpeibl HCIOJBb3YIOT B COCTaBe U
CBEXHE HE(PTSIHbIE WIM CHUHTETHYECKHE Macila U pa3ndHble MPHUCATKH.
VYuuteiBas, 4T0 MpoQUIaKTHUECKas CMaszKka MpEeACTaBlsAeT co0Oil cMech, CO-
CTOSIIIYIO0 UX 0A30BOT0 MPOJIYKTA - JETKOM ra3omaeBoil pakiuuu U aire3uOHHOM
NPUCATKA BBICOKOAPOMATH3UPOBAHHOTO KOHIIEHTpaTa HEPTAHOTO
MPOUCXOXKJICHUS WM SKCTPAKTa, IMOJIYYEHHOTO MpPU CEIEKTUBHOW OUHUCTKE
MacCJSHBIX JUCTHIUIATOB, aBTOPbl pabOThl [99] peKOMEHAYIOT MCHOIL30BATh B
KayecTBe MPO(PUIAKTUYECKOM CMa3Kh CMECh OCHOBBI HE()TEXMMHUYECKOTO
MPOUCXOXKIEHHU (B KOTOPOM MOKHO MCIOJIb30BaTh OTpabOTaHHbIE Macliia) U

aAre3MOHHOM MPUCATAKHA — TSHKEIOT0 KaTaTUTHYECKOW KPEKUHTA.
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[Ipu coctaBneHue CcMa30K pabOTAOIMIMX B PEXKUMAX TPAHUYHOTO WIIN
CMEIIAaHHOTO TPEHHsI C WCIOJb30BAaHUEM OTPAOOTAHHBIX Maces, Hambosee
NEPCHEKTUBHO HMCIOJb30BaTh MAacllOpacTBOPUMBIE MOAU(MUKATOPHI TPEHUS Ha
OCHOBE COCQWHEHWN MONMOJeHa, Cpeau KOTOPhIX HauOoJiee W3BECTHBI
auankwiautuopochaTtel M AMANKUAI-AUTHOKapOoHaThl Moymbaena [100].
B pabore omnucanbl cuHTE3 U TPUOOJOTHMYECKHE CBOMCTBA MacIOPaCTBOPUMBIX
MOAU(UKATOPOB TPEHUS HA OCHOBE IMOBEPXHOCTHO MOIUDHUIIMPOBAHHBIX
(MTroHIIM3KPOBAHHBIX ) HAHOYACTHUI] TPUCYIb(huaa MoaudaeHa (Hano - Mo 83).
[Tocne ouncTku OTpabOTAaHHBIX MAacel B OCHOBHOM OT MEXAaHHMYECKUX MPUMECEH
M BOJbI, MEpe] HCHOJb30BAHMEM B COCTAaBE CMAa304YHBIX MaTEpPHUAJIOB,
1[€J1€CO00Pa3HO UCIONIB30BATh MTPUHIIUIIBI HAHOTEXHOJIOTUH, 3aKIII0YaI0IIeecs B
CO3JaHUU YCTOMUYMBON CTPYKTYpbl (AMCIEPCHUH) KOJJIOMTHBIX OOpa3oBaHUM
(KO) nanopa3mepoB B OUYMILIEHHBIX Maciiax). HaHocucTteMbl Mo mpuHSTON B
KOJUIOMJHOM XHUMHUM KJIacCU(PUKAIMK, OTHOCSATCA K YJIBTPOJIUCIEPCHBIM
KOJUTOMTHBIM CHCTEMaM C pa3MepaMH YacTHII, JISKAIMMA B AUarma3oHe oT 1 1o
100 HM [101-102]. Ota o6aacTh pa3MepoB COOTBETCTBYET MPEAEIbHON CTEIICHH
JUCIIEPCHOCTH, TPU KOTOPOU KOJJIOMAHASI CUCTEMA €IIE COXPAHSIETCS €IIE OJHO
Y3 TJIABHBIX CBOUX CBOMCTB - rereporeHHocTh. 1o omenkam [103] npenensHO
Majblii pa3Mep (a3oBeIX aucnepcHbIX uactuil coctaBiusier 1 HM  (3-5
MOJIEKYJIIpHBIX pazmepos) [100].

B paboTax [103,104] B Ka4yeCTBE MPOTUBOU3HOCHBIX,
MPOTUBOOKUCIUTEIBHBIX M aHTUKOPPO3UOHHBIX MPUCATOK K MacliaM U cMa3Kam
ucnonp3oBanbl autuodocdarer 1muHKa AD-11; Db ux sddexruBHOCTH

'

CBsi3aHa ' CO CIIOCOOHOCTBIO: COpPOMPOBATHCS Ha TIOBEPXHOCTH MeETaia C
oOpa3oBaHHeM aJCOPOIMOHHBIX CIIOEB U TEM CaMbIM CHMKaTh KOA(h(UIIMEHT
TpeHHUsI; 00pa30BbIBATH MPU BHICOKMX TEMIIEPATYpax MM Harpy3Kax XMMUYECKU
AKTHBHBIC COCJMHEHHMs, BCTYMAIOUIME BO B3aWMOJCHCTBHE C METAIOM C
00pa3oBaHWEM XEMOCOPOMPOBAHHBIX CJIOEB, M TEM CaMbIM CHW)XAaTh W3HOC H

INOBBIIIATh HAI'PY3KY 3aCIaHUA; BBaHMOHCﬁCTBOBaTB C MPOAYKTaMH OKHUCJICHHA,

oOpa3yomuMucs B OTpa0OTaHHBIX MacjlaX B TMpPOIECcCe SKCIUIyaTallHu.
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OcHoBHas 11eTb MPOBEACHHBIX HccaenoBanuil B padorax [101,102] - pa3pabotka
OCHOB sHEeprocoeperaromnie, IKOJIOTUYECKHU YHCTON TEXHOJIOTHH
NPUTOTOBJICHUSI HE(QTAHBIX Macel C MPHUCAAKaMH, OOIaJaloluX 3aJaHHBIMU
AKCIUTYaTaIl[MOHHBIMH CBOMCTBAMHU TOBAPHBIX HE(PTEMPOIYKTOB, YTO OCOOCHHO
BaXHO HMCTIOJB30BaTh MPH MepepadoTKe OTpabOTaHHBIX Macesd IS MOTydeHUs
CMa304YHBIX MaTepHalioB. BakHoe 3HaYeHWE ISl TEOPHH TNPAKTUKA HMEIH
uccienosanus poau [TAB, B cma3zkax. Ha mpumepe cMa3ok, M3rOTOBIIEHHBIX
Pa3IUYHBIX JUCIEPCUOHHBIX CPEl U JIMTUEBBIX MBUI €CTECTBEHHBIX W
CUHTETHUYECKUX XUPHBIX KUCJOT, Obljla HalileHa yHHMBepcajbHas 3aBUCHMOCTh
3arymaroniero dddexra mpuia ot KoHIeHTpanuu [TAB, oprannueckux (mbiia,
CIIUPTHI, KUCJIOTHI, 3(DUPHI) UM HeopraHudyeckux (1enouu, coiu, Boaa) [105].
3arymatonuii 3QPeKT cMeceil MbUT MOAUYMHSAETCS 3aKOHY aITUTUBHOCTU. Takum
o0pa3oMm, HW3MEHssI (PU3UKO-XUMHUYECKYI0 TPUPOAY AWCIIEPCHOHHON Cpepl,
3arycTuresnei u J00aBOK, MOXKHO THOKO peryIupoBaTh 00bEMHO-MEXaHHUECKHE,
CMa304HbIC U JPYTrHe CBOWCTBAa CMAa30K, IPU 3TOM 0c0o0asi pojb MPUHAIICKUT
I[TAB [106,107]. B pab6ore [105] c 1eapl0 TMOBBIIMICHUS DKOJIOTHYECKOM
0€30MacHOCTH CMa30YHbIX MaTEpPHaIOB PEKOMEHAYETCS HCIOJIb30BaTh B HX
COCTaBe KOMIIOHEHTBI C BBICOKOH CTETIEHBIO OMOPa3IoraeMoCTH, KOTOPBIC IO
XAMHYECKOMY COCTaBYy HCKIIIOYAIOT 00pa30BaHUE M HAKOIUICHHUE TOKCUYHBIX
IPOAYKTOB, KaK Ha CTaJIUW MPOU3BOJICTBA, TaK U MpPH dKCIuTyaTanuu. CuntaeTcs
NEPCIIEKTUBHBIM B Ka4eCTBE OMBUIIEMOTO  CHIpbsI M KOMIIOHEHTOB
JTUCTIEPCUOHHOM Cpeibl CMa30K HCIIOJIb30BAHUE PACTUTENBHBIX MacCeN, KOTOPbIe
xapakrepu3yiorcs 100% Ouopazmaraemoctrio. CiemyeT 0co00 MOAYEPKHYTH,
4TO, MOBUANMOMY, COOp M yTHUIHM3alus OTpabOTaBIIMX Macel M CMa30K B
IMIMPOKUX TPOMBIIUIEHHBIX MaciiTabax MO3BOJISAT B 3HAYUTENBHON CTENEHU
pelmmmTh TPOOJIEMBI  IKOJIOTUYECKOW  3allUThl  OKPYXKAIOIIEH Ccpeapl U
CYIIECTBEHHO PACHIMPUTH CHIPHEBBIC PECypChl AJIs MPOM3BOJCTBA CMa30YHBIX
MaTepuajoB pa3IWYHOro HazHaueHus. B pabore [108] B KkauecTBe
JTUCTICPCUOHHON CpEelbl CMa30K HCIOJb30BaHBI, TMPOIICAIINE (UIBTPAIHIO

oTpa0oTaBIIe MOTOpPHbIE Macja HWHIUMBUAyalbHOro cOopa. Ha ocHose
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OoTpaboOTaBIIMX HWHAYCTPUAIBHBIX Macesl, OYHUIICHHbIX COpOeHTaMH, U
MOTOPHBIX Maces, IMOABEPTHYThIX BAKYYMHOH IIE€PErOHKE C IOCIEAYIOIIEH
00paboTKOI COPOEHTOM YJAlO0Ch MOJYYUTh JTUTHUEBBIE U KaJIbIIMEBBIE CMAa3KH
oOmero Ha3zHayeHus. Vcmonp3oBaHME B KauecTBE JUCIEPCUOHHOW Cpeabl
OTpabOTaBIIMX MOTOPHBIX Macesl, UMEIOIIUX JOCTATOYHO BBICOKHH YpPOBEHD
3alIUTHBIX CBOMCTB JaJIM TMOJOKUTEIIbHBIE Pe3ybTaThl. ABTOpOM palboThl [108]
npeoxkeHa 0e30TX0AHast TEXHOJIOTUS epepaboTKU OTPabOTaBIINX HATPUEBBIX
Y HaTPUEBO-KAJBIEBbIX CMA30K, 00ECMEUMBAOIINX MMOTYYEHUE TUCTIEPCUOHHBIX
CpPEeACTB Uil IUIACTHYHBIX CMa30K, BOJHBIX CMAa304YHO - OXJIAKIAIOLIUX
TEXHOJOTHYECKUX CPEACTB M KOAryJisiHTa JJisi mepepaboTKu OTpabOTaBIIMX
Maces Ha OCHOBE MBUIbHO-MAaCJSTHON 3MYJIbCHUU.

B pa6ote [109] nnst yrunuzanuu oTpabOTaHHBIX Macell BBIICISIOTCS TPU
HaIpaBJICHUS:

- BTOpUYHasg mepepadoTKa cMecel, B OCHOBHOM HEQTSAHBIX Maced, C
HE3HAYUTEIbHBIMA MPUMECSIMU CUHTETHYECKHX Macesd C MOJydyeHUueM 0a30BBIX
KOMITOHEHTOB;

- pereHepauus pas3leJbHO IO MapkaM C  [OJY4YEeHHUEM  MpOAYKTa
COOTBETCTBYIOIIETO HAa3HA4Y€HUs, NpPU OBTOM oOOecleuruBaeTcs yJajieHHue
IPOJYKTOB CTAPEHUS U 3arpsA3HEHUN 0e3 pa3pylleHHs] U OTAENEHUs MPHUCATIOK,
HEJIOCTAIOIIEE KOJMYECTBO KOTOPBIX BBOJAT HAa 3aKIIOYUTENBHOW CTaJUU
MPUTOTOBJICHHS TOBAPHBIX MACEIT;

- mepepaboTKa cMecel WM OYHMCTKAa OTAENBHBIX OTPAOOTaHHBIX MPOAYKTOB C
LEbIO MOJYYEHHUSI KOTEIBHOIO TOILJIUBA.

Haunbonee mnepcrneKTUBHBIM, OYEBUIHO SBISETCS BTOPOM BapUaHT,
NO3BOJISIIOIIMM MOJy4YaTh Macja i IUIACTHYECKUX CMa3oK. H3ydenuem
BIIUSIHUS KJIMMATUYECKUX YCIOBUM Ha (DYHKIIMOHAJIbHBIE CBOMCTBA CMa304HbBIX
matepuasioB B pabore [IIO] chopmynupoBaHbl OCHOBHBIE MPUHIUIIBI
pa3pabOTKu 3THX MAaTEepHaIOB B 3aBUCMMOCTH 3KCIUTyaTallUd UX B YCIOBHSIX
BJIQXKHBIX TponmukoB. JIsi Macen moJsioras KpuBas BSI3KO-TEMIEpaTypHOIL

3aBucuMmoctu B auanaszoHe 20 mo 70°C gocturaercss MCIOJIb30BAHMEM MACE]
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CpemHeW BSI3KOCTH M 3arylalolldXx TPHUCAI0K, CTaOWIBHOCTH B IMPOIECCEe
XpaHeHusT  mpu  Temmeparypax — 25-45°C  pocturaercsi  BBEACHHEM
POTUBOOKUCIUTEIBHBIX  MPUCATOK; BBICOKAs BOJIOBBITECHSIOIIIAS
CIIOCOOHOCTh ~ JTIOCTHTAETCS  BBEJACHHEM B  CMa304YHbIE  KOMIIO3HUITUH
BOJIOBBITECHAIOMINX MpUCATOK. TakuM 00pa3oM, BbISBIEHHBIE MPU HATYPHBIX
UCIIBITAHUSIX ~ 3aKOHOMEPHOCTH  MO3BOJIMIM  aBTopaM  pabotel  [I10]
chopMynupoBaTh HOBBIM TMOAXOA K pa3pabOTKe 3alUTHBIX CMa309HBIX
MaTepUalioB U TEXHUYECKUX TpeOOBAaHMM K HHUM B YCIOBHSX BJIAXKHOTO
Tpormueckod kiaumata. [lomydeHHbIE WMH  pe3yJabTaThl MPEICTABISIOT
3HAUWTEIBHBI HMHTEPEC TPH HWCIOJB30BAHWM B TPOIECCE TOIYyYCHHS
CMa30YHbIX MaTepHaloB M3 OTpabOTaHHBIX Macend. B pabGorax [111-116]
WCIIOJI30BAHBI aJICOPOSHTHI [IJII OYUCTKA OTPaOOTaHHBIX HEPTSHBIX Maced.
[TpoBenenHble pabOTHI MO aJACOPOIIMOHHON OYUCTKE OTPAOOTAHHBIX Macesl Io-
BUJIMMOMY MOTYT MOJYYUT JajdbHEHIINE pa3BUTUE MPHU MOJYyUYEHHE CMAa30YHbIX
komno3unmii. B pabore [117] mpennokena cma3zouHas KOMIIO3UIUSI HA OCHOBE
rJIyOOKOOYMIIIEHHOTO OTpabOTaBIIEr0o MOTOPHOTO Maclia ¢ J00aBJICHHEM
3aryCTHTENS M CIENUATBLHOTO IMOJyIaKeTa MPUCagoK. ABTOPBI paboThl [2], C
OMpEeNeIeHHOM  JIoJIe  YBEPEHHOCTH,  JIOKAa3bIBAlOT  YTO  YPOBEHb
AKCIUTYyaTallMOHHBIX CBOMCTB OTpaOOTAaBIIEr0 OYMIIEHHOTO Macja BbIIIE, YeM
0a30BOTO  UCIIOJIB3yeMOTO  JUII  MPUTOTOBJIEHUS  CBEXHUX  (TOBApHBIX)
TPAHCUMHUCCUHHBIX Maced (M3-3a MPUCYTCTBUSL OCTATOYHBIX TMPHUCATOK B
ounnieHHOM Macine). OpjHako, conep)kKaluecss B OTpaboTaBIIeM Macie
3HAYNTEIHLHOE KOJIMYECTBO 3arpsi3HEHUNW W TPOIYKTOB OKHCICHUS JCIIAl0T
OTpabOTaHHOE MAacji0 HENPUrOJAHBIM IS MCIOJIb30BaHUSL JIa)kK€ B CaMbIX
MaJIOHarpy>KeHHbIX y3nax. [losTomy st permeHust 3Toil mpobiaembl Hanboee
IPUEMIIEMO MCIOJB30BaTh aJCOPOIMOHHBIM METOJ OYUCTKH OTPAOOTAHHBIX
macen. [Ipu pa3paboTke crocoba Mmoiy4eHus KOMIIO3UIIMOHHBIX MaTEpPHAJIOB B
pabote [117] Bo3HUKIIAa HEOOXOAMMOCTh B MCCJICIOBAHUM BSI3KOCTHBIX CBOMCTB
CBIpbS W TPOAYKTOB KaXIOW CTAaguU MPOU3BOJCTBEHHOIO LHMKJIA JUIS

obecrnieyeHUss COBMECTUMOCTH KOMIIOHCHTOB, BO3MOKHOCTH IIPOKa4YMBAHUA H
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OPOAABIMBAHMS, a TaKXK€ OLEHKH KOJUIOMAHOW CTaOMIBHOCTH TOBApHOTO
NPOAyKTa HA OCHOBE TSDKENbIX HePTSIHBIX ocTatkoB. Jlims pemieHus
BO3ZHUKAIOIIUX MPOOJIEM MO PEOJIOTHMYECKUM  CBOMCTBAM  KOMIO3UI[MOHHBIX
MaTepHuaioB OMPENICIICHHYIO TOJOXUTEIbHYIO POJb MOTYT ChITpaTh
UCITIOJIb30BAHUE B COCTABE KOMITO3ULIUNA OTPaOOTaHHBIX MaCe.

[IpencraBisitoT onpeaeaeHHbIN MpakTUudeckuii nuTepec padotel [118,119]
[0 MOJYYEHUIO CMa304HbIX KOMIO3WLMUMN, TJI€ B COCTaBE KOMIIO3UIIMOHHOMN
CMECH BMECTO MHHEPAJIbHOTO Maclia MOXHO, IO-BUJMMOMY, HCIOJb30BaTh
OUHMIICHHBIE OT MEXaHMYECKHUX IMpHUMecel U BOAbl OTpabOTaHHAs Macia.
3amuTHas cMa304yHas KOMIIO3MIIMS IO COCTaBy, MpuBelneHHas B pabore [119]
KpOME MHHEpPaJbHOTO Macia, AUCYibpuaa moaubaeHa U rpadura COIEPKUT
dpaxnuro 210-3 60°C cnaneBoi cMombl 1 nuankuigutTuodocdara muaka (J0-
11).

O} dpekTuBHOCTh MPOTUBOM3HOCHOTO M TMPOTHUBO3AUPHOTO JAEUCTBUS
XMMHUYECKU aKTUBHBIX CpEJl MPU IPAHUYHON CMa3Ke OMpPEAENSETCS COCTABOM U
CTPYKTYPOM XUMHUYECKH AKTUBHBIX KOMIIOHEHTOB 3THUX Cpel, UCIOJIb3yeMbIM
MacJjioM, MaTepUalioM TPYIIUXCS Tel U razoBoit cpenbl [120], cornacHo boyaeny
[121,122] B TsOKENOHArpy>KEHHBIX COMNPSIKECHHBIX IO BEPIIMHAM OTIEJIbHBIX
MUKpPO-HEPOBHOCTEH TpyIIMXCA TeJl HMEET MECTO HEMNOCPEACTBEHHBIM
METaJUTMYECKU KOHTAKT, JIOKAJIM30BAHHBIA aJICOPOMPOBAHHBIMU MOJIEKYJIAMHU
aKTUBHOTO KOMIIOHEHTa CMa304yHOro wmatepuana. Cuia TpeHHs OSTUX Tel
CKJIAJIbIBAETCSI W3 CONPOTUBIIEHUSA CpE3y aAre3MOHHBIX CBS3€H Ha Yy4dacTKe
METaJUIMYECKOr0 KOHTAaKTa W CONPOTHBIICHMS CIABHUTY CMa304HOIO CJIOf,
KOTOpO€ BO MHOTO pa3 Menblne. CieayeT 0co00 MNOIYEPKHYThb, YTO IIPH
UCITOJIb30BAaHUU B CMA30YHOM KOMIO3ULMH, B KAYECTBE AUCIEPCHOHHON Cpe.bl
OUYHUILEHHOTO OTpabOTaHHOTO Macllia, MHUHHMMaJbHAas HeoOxoaumas JyIs
3G (HEKTUBHOTO CMa3bIBaHMS TOJNIIKMHA TPAHUYHOTO CJIOS 3aBUCHUT OT MPHUPO/IbI
TPYUIUXCS TeJI, OOpa30BaHUS COJICH KUPHBIX KUCIOT (MBLI) Ha TMOBEPXHOCTIX
TPEHUS AKTUBHBIX METAJIOB, WIPAIOLIUME COIVIACHO XWMUYECKOW TEOpUHu

Boynena [122] ompenensionryto pojib B CMAa304YHOM JEUCTBUU ATUX KHUCIIOT,
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TpeOyIOT MPHUCYTCTBUS KUCIOPOAA U BOABI U, MO-BUAMMOMY, HEBO3MOXKHO 0e€3
HaJIM4Msl Ha 3TUX I[IOBEPXHOCTAX OKCUAHBIX IwieHok [122,123]. Ilpwu
UCIOJIb30BaHUU OUMIIECHHBIX OTPa0OTaHHBIX Macel B COCTaBe IJIACTUYHBIX
CMa30K 0COOYIO MOJIOKHUTENBHYIO POJIb UTPAIOT OCTATOYHBIE MPUCAJKHU B CBSI3U C
TEM, 4YTO TpaHUYHasi CMa3Ka OCYLIECTBIIETCA B PE3yJIbTaTE B3aUMOJCHCTBUS
METAJIMYECKUX TOBEPXHOCTEM C aKTUBHBIMH KOMIIOHEHTAMHM CMa304HOMN
cpensl. [Ipu gerkux u cpeHux pekuMax padoThl y3JI0B TPEHHS ISl HAZEKHOTO
pa3fesieHnss  KOHTAKTUPYIOUIMX ~ IOBEPXHOCTEH  JOCTAaTOYHO,  YTOOBI
MOBEPXHOCTHO-aKTUBHBIE KOMIIOHEHTHI CMa304YHOTO MaTepuaja o0pa3oBalid Ha
3THX MOBEPXHOCTSIX MPOYHBIE aICOPOIMOHHBIE ciaou. [Ipu TsDKebIX pexuMax
HE00XO0MMO, YTOOBI B COCTABE CMa304YHBIX MAaTEPUAIOB HAXOAMUIUCH MPUCAIKHY,
CoJIeprKalie XUMUYECKH aKTHBHBIE 3JIEMEHTHI - XJIOp, cepy, Gochop mumm ux
coueranus [121]. [Tox neiicTBuEM reHEpUPYEMOTO B IIPOIIECCE TPEHUS TeNa, IPU
OJIHOBPEMEHHOM KAaTaJUIMYECKOM BJIMSHUM CBEXKEOOHA)KEHHOM B Ipolecce
W3HAIIMBAaHUSI M AaKTUBHpyEMass TPEHHEM IOBEPXHOCTH TBEPIOIO Teia
MOJIEKYJIbl TIPUCANOK pasjlaratoTcs. BelienuBmive npu 3TOM  aKTHBHbBIE
AIIEMEHTHI WM COJIeprKalie UX (PparMeHThl MPUCAT0K BCTYMAIOT B XUMHUECKOE
B3aMMOJEHCTBHE C METAJZIOM MOBEPXHOCTHBIX CJIOEB KOHTAKTHPYIOIIMX Tel,
o0Opa3ys Ha MOBEPXHOCTSIX TPEHHUs] MOIAU(PHUIMPOBAHHBIE CJIOU, OOJanarolen
NOHW)KEHHOW, IO PABHEHHIO C OCHOBHBIM METAJJIOM CJIBUTOBOM IPOYHOCTHIO.
BceneactBue 310ro  KOA(QQGUUUEHT-TPEHMS] CHMIKAETCS U MHTEHCHBHOE
anAre3MOHHOE HW3HALIMBAaHUE CMEHseTcs Oojiee MATKAM  KOPPO3HOHHO-
MEXaHUYECKUM, YTO CYIIECTBEHHO pACIIMPSET JUAllO30H TEeMIIepaTyp, B
KOTOPBIX PA0OTOCHOCOOHBI MKUAKUE M IUIACTUYHBIE CMA30YHbIE MaTepuabl
[122,123]. Belmne npUBEACHHBIM AaHATU3 JUTEPATYPHBIX HCTOYHUKOB
KacarollluXcsl BOIIPOCOB O TPaHMYHOM CMa3Ke B B3aUMOCBSI3U, C TPEHUEM U
U3HOCOM IIO3BOJIAET IIEJICHAIIPABICHHO HAYYHO-METOJUYECKH MOJOUTH K
PELICHUIO 33Ja4d TOJYyYEHHs] CMa304HbIX MaTepUajiOB C HCIOJb30BAHUEM
oTpabOTaHHBIX Macen. Bompocy crapeHMs IUIACTUYHBIX CMa3oK IpHU

JUITEIIBHOM  JKCIUTyaTallMy, C TO3UWLUHAM KOJUIOMJHOW XUMHH, YAEIEHO
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BHUMaHue B pabore [124], rme 00O0OCHOBBIBAIOTCSI HAay4YHbIE BBIBOJIBI, YTO
OTHOCHUTENILHO OOJbIINE Ppa3Mepbl KOJJIOUIHBIX 00Pa30BaHMM B CTPYKTYPHBIX
AJIEeMEHTaX CMa30K, BO3HUKAIOMIMX MPU  M3TOTOBJIECHUH, M  BBICOKAS
KOHIICHTpAIusi JUCHEepCHOW (a3bl  SBIASIOTCS OOBEKTUBHBIMH  (PAKTOpAMHU
CTapeHwusl.

VYcaoBus dKCITyaTallii M OKpYXarolas cpefia YCKOpPSAIOT 3TOT IMpoliecc.
[ToaTomy mporiecc ctapenwusi (0OTpaOOTKH CMa3Kh) CIEAyeT pacCMaTpUBaTh Kak
IPOJIOJKEHHE MPOLECCOB ee oOpa3zoBaHusa. TakuM oOpa3om, clenyeT CUUTaTh,
YTO MPOLECC CTApeHUs IUIACTUYHBIX CMAa30K IPOUCXOOUT B pe3yJbTaTe
YBEJIIMYEHUS! CTPYKTYPHBIX AJIEMEHTOB KapKaca M H3MEHEHHUS MPOYHOCTH HX
CBSI3U MEXAY COOOM U ¢ JUCTIEPCUOHHOM Cpeioil 00YCIOBIEH TEXHOIOTUYECKUM
PEXKUMOM TIOJYYEHHsI, PACTEKAEMOCThIO M HMCHAPSIEMOCTBIO AUCIEPCHOHHOMN
Cpenbl, a TaKK€ HAKOIUICHHEM MPOJIYKTOB OKHUCIEHHUS M KOPPO3HH B IMpOIlECcCe
AKCILTyaTalllH.

CnenyeT OTMETHTb, YTO CTape€HHE CMa3Kh OOYCIOBIEHO CTPEMJICHUEM
JTUCIIEPTUPOBAHHOTO MbLJIa B OINPEICICHHON CTENEHU BEPHYTCS B YCTOMYUBOE
cocTosiHue, Onmm3koe K wucxonHomy. [lmacTuunble cMma3zku Kak JHO(OOHBIE
cucteMbl  00namaroT  (BCAEACTBHM  OOJBIIOW  Pa3HOCTH  MOJIAPHOCTEM
00pa3yrolux WX BEUIECTB W PA3BUTOW YACIBbHOW IMOBEPXHOCTU JIUCIIEPCHOM
¢da3pl) OonpIIMM M30BITKOM SHEPTMM HA EAMHHUIY IUIOMAAN CBOOOIHOM
MOBEPXHOCTU HA TpaHule Mexay (a3zamMu U, CIEI0BATENbHO, SBISETCS
TEPMOJMHAMUYECKA HEYCTOWUMBBIMU [125], KuHETHUYECKHE 3aBHCUMOCTH
NOoKa3aTesied KayecTBa IUIACTUYHBIX CMA30K OT KOJIMYECTBA JHCIIEPCUOHHOM
cpenbl u  couepxkanuss B Heil [IAB  mo3BOJsIIOT  IIPOTHO3UPOBATH
rapaHTUPOBAHHYIO  JUIMTENBHOCTh  JKcrutyaramuu  [126-135].  Ilostomy
ONTUMANbHBIA PEXUM U JUTUTEIBHOCTh YCKOPEHHBIX MCHBITAHUNA MOYXKHO
3G (HEKTUBHO KOHTPOJIUPOBATH MO JUHAMUKE M3MEHEHHUS TEPMOJAMHAMHYECKOU
KOJUTOMJTHOM cucTembl cMa3ku. B pabote [136] paccMOTpeHBI BO3MOXKHBIE TTYTH
YTHIN3aUU OTPA0OTAHHBIX MHAYCTPHAIBHBIX MOTOPHBIX Macell IOCJe HX

OYHCTKH TPHUPOJHBIMU ancopOeHTamu. [lokazaHa BO3MOKHOCTH MPUMEHCHHUS
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MECTHBIX CBIPbEBBIX HCTOYHHUKOB (OYMILNEHHBIX Macel W HPUPOJHOrO
ancopOeHTa) s MPOM3BOACTBA IUIACTUYHBIX CMA30K M 3alUTHBIX
AHTUKOPPO3UOHHBIX MOKPHITUH. OIHUM M3 JOCTOMHCTB MPOBENCHHONU PabOTHhI
SBJISIETCSL TO, YTO OINpPEAEICHAa BO3MOXXHOCTh CHHYKEHHS pacxojia MPUPOJHOTO
copbenta A0 5-7% (Macc) U MOBBIINIEHHE KOHOMUYHOCTH MPOIECCa OUYMUCTKH
OTpa0OTAaHHOrO  Macjia, MpU  BKIOYEHHH B  TEXHOJOTHUIO  CTaAMid
[PEABAPUTEILHOIO KaOTYJIMPOBAHMS WHIYCTPUAIBHOIO Macia W BaKyyMHOM
NEePEeroHKH MOTOPHOro Mmacia. B  kauecTBe KaorylsHTa HCHOJb30BaH
«MaTOYHBIM  pacTBOpP» OOpPa3yIOLIMHCA TPU  COJNSIHOKUCIOW aKTHUBAIHH
OpUpOTHOTO  OeHTOHUTAa. BbIsBIeHAa  11€71€CO00pa3HOCTh  MCCIEIOBAHUS
OUHUILEHHBIX C TMOMONIbIO MPUPOJHOTO aFcopOeHTa OTPAOOTAHHBIX HHIYCT-
pUATBHBIX U MOTOPHBIX Mace JJisl MOJTYYEHHUs! JINTUEBBIX IUIACTUYHBIX CMa30K.
3amMeHa CBEXEro Macjia Ha OYMINEHHOE B pEleNnType JUTHUEBBIX CMa30K He
NOBJIMSUIIA HA UX O0BEMHO-MEXaHUUYECKHE U MPOTUBOOKHUCIUTEIbHBIE CBOMCTBA,
3alITHYI0O ¥ CMa304HYI0 CIIOCOOHOCTh. YCTaHOBJICHO, 4YTO OTpabOTaHHBIC
TPAaHCMHUCCUOHHBIE Macja I[OcCje MPEeABAPUTENILHOIO IEHTPUPYTUPOBAHUS,
CIOCOOHBI 3aIllMIIAaTh CTallb OT AJEKTPO-XUMUYECKOW M Koppo3uu. CpaBHEHHE
MOKa3aJl0  aHAJIOTMYHYI0 A()@PEKTUBHOCTh TaKMX Macedl C  [IHPOKO
pacrnpocTpaHeHHbIM KoHcepBaHToM K-17.

[IpencraBisieT Hay4HO - MPAKTUUECKUI HHTEPEC pa3pabOTKa MOTYKUIKUX
CMa-30K I KeJIE3HOJOpOoKHOTro TpaHcropTa [137], oOecneunBaromiue
HAJXKHYIO U JUTMTENBHYIO SKCIUTyaTal[MI0 PeIyKTOPOB TEMIOBO30B PEAYKTOPOB
U 3JIEKTPOBO30B, HA OCHOBE JICIIEBOTO U IOCTYITHOTO ChIpbsi. B paboTe B mepBbie
UCCJIEIOBAHO BIIMSHUE PETEHEPUPOBAHHBIX OTPAOOTAHHBIX Maced Ha (PU3UKO-
XUMUYECKHE W SKCIUIyaTalMOHbIE CBOWCTBA TMOJYKUIKHX JIMTUEBOM U
yIIeBOAOPOAHON cMa3oK. [Io OCHOBHBIM MOKa3aTesiM KauecTBa HOBbIE CMa3Ku
3HAUYUTENLHO MPEBOCXOAAT NpuMeHsieMble B y3nax TpeHus cmasku CTII u OT.
[Toka3aHa BO3MOYKHOCTb 3aMEHbl YacTH JOPOrOCTOSILIErO TUAPABIMYECKOTO
Mmacia MI'-22 A, sBJsioIIerocs KOMIOHEHTOM JIMCIIEPCUOHHOM Cpejibl, Ha Oosee

JElEeBble MOTOPHOE M HWHAYCTPUAIBHOE PETCHEPUPOBAHHBIE Macia IIPU
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COXpaHEHUHU PEOJIOTHYECKHX, 3aIUTHBIX, AHTUKOPPO3HOHHBIX
U TPOTHUBOOKHCIUTEIHHBIX CBOWCTB HA ypPOBHE, MPEAyCMOTPEHHOM
TpeOOBAHUSIMU K CMa304YHBIM MaTEPHAIOM” ISl PEAYyKTOPOB TEIIOBO30B U
AJIEKTPOBO30B, TPHU 3HAYUTEIHHOM YIYUIICHUH TPUOOTEXHUUYECKHX CBOWCTB.
PazpaGoTrannas >kele3HOOpOXKHAsE TONMYKUJKas cMa3zka JUisi PEAyKTOpPOB
temnoBo30B TPC [137] mponuia ucibITaHUA C MOJOKUTEIbHBIMU PE3yJIbTATAMMU.
Osxumaemplii SKOHOMUYECKUH 3P deKT oT BHeApeHus cocTariseT 620 Twic. pyo.
Ha TOHHY (HaHHbIe Ha 15 deBpans 1995). DddekT obecreunBaeTcs Kak 3a CYET
CHIDKEHHS ce0eCTOMMOCTH CMa3Ku Ha 5 % mpu 3aMeHe JOPOTOCTOAIIETO Macia
MI-22A, pereHeprupoBaHHBIMUA OTPAaOOTAHHBIMH MAaciiaMd, TaK M BCJEICTBUE
aHaJIn3 MOBBIIICHUS 3()(PEKTUBHOCTH CMa304HOr0 aercTBus 100aBok [138-140].
Hcnonp3oBanue  oTpabOTaHHBIX  Macel,  OYEBHAHO  BO3MOXHO  C
3 (PEeKTUBHOCTHIO MCMOJI30BaTh B cocTaBax cMazok [141,142]. IMomyxuakas
CMa3Ka JIJIsl TSKEJIOHATrPY>KEHHBIX Y3JI0B TPEHHUsI, coJiepkaiias HedTIHOE MacIo
U JJUTHEBOE MBUIO CTEAPUHOBON KHUCIIOTHI, OTIMYAETCS TEM, YTO JTIOTIOJHATEIHHO
COJIEPKUT  OCEPHEHHBI  MOJUU300YTUJIEH  WIM  QJIKWIOBBIA  3dup
JTUTHOKAPOAMUHOBOW KHCJIOTBI, AUANKUI IuTHOGOChAT IMHKA, MPOIYKT Ha

OCHOBE HUTPOBAHHOT'O Macja, TpaduT U AMOKTUI cebarmanar [141].
BriBoasl o |1 riiase.

1. OGcyxaeHbl METOBI ONpeIesieHHs] OEH3MHOB M Macesl. AHaIU3UPOBAHBI

3¢ (HEeKTUBHBIE TTyTH ONIPEIETICHUs COCTaBa OCH3WHOB 1 Mace.
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T'JIABA |1l. OBCYKIEHHUE JAHHBIX ITOJYYEHHBIX
SKCHEPUMEHTAJIBHONU YACTH
3.1. UccrenoBanue cocraBa NMPSIMOTOHHOro OeH3mHa Au-91 ¢epranckoro
HedTenepepadoTaeniero 3aBoJa METOA0M ra3o-xpaMoToMocc
cnekrpodporomerpuii. M3ydyeHue MOHUTOPHMHIA NPSAMOTOHHOIO O€H3MHA
An-91 ¢epranckoro HedgrenepepadoTaenero 3aBojaa.

Hcnonp3oBanne TOMIUMBHOTO OeH3MHAa Au-91 wmMmeeT omnpeneneHHYO
aKTyaJIbHOCTD C TOYKU 3PEHUS IOJITOBEYHOCTH MOTOPA aBTOMOOUJIEH, TPH ATOM
CBOCBPEMEHHOE TMPOBEJCHHE MOHHUTOpWMHTA cocTaBa OeH3mHa Awn-91
COBPEMEHHBIMH WHCTPYMEHTAJIBLHBIMHU MPUOOpaMU 00ECIIeYUBACT JINKBUIAIUIO
HEeXKeJlaTeIbHBIX MocheAcTBU. B HacTosmeld paboTe MpUBOAITCS PE3yJIbTaThl
razo-XxpomMaTomMacc CHeKTPO(POTOMETPUUECKOTO aHaIM3a MPSIMOTOHHOTO
oeH3nHa Au -91 ®@epranckoro HedTenepepadaThIBAIOIIETO 3aBOIA.

YcaoBue xpomarorpapupoBaHusi.

Ipu6op HPGC/MS 6890/5973;

Kononka HP5 MS 5-Phenyl Methyl Siloxone 30mx 250 pm x250mm
nominal;

MMoaBuw:xknas ¢asza - I'eauid;

Temnepatypa nmeuku ot 40°C 5°C/min 270 °C B TeueHHe;
Pexxum koj10HKH 10 MUH;

KomnbloTrepHasi 6a3a buéaunoreka Willey 275.1;
Nnxexnusa 1MKI;

Paspemenns 20:1;

Temneparypa ucnapures 270 °C;

HerekTop MCJI (Macc-ceieKTUBHBII 1€TEKTOP).

48



NnenTudunupoBaHHbIi COCTAB NPSIMOTOHHOI0 OeH3uHa Au-91
Depranckoro HedgrenepepadaTbIBaOIIETr0 3aB0/1A.

Ne | RT HanmenoBanue KOMIIOHEHTOB [TpoueHT conepkaHms
(%)
1 1,28 ['excan 13,94
2 1,72 [{ukorentan 5,28
3 11,87 benson 4,08
4 211 Honan 4,75
5 12,35 1,4- nuMeTUIIIUKIOTEKCaH 1,08
6 |2,71 Tonyon 10,71
7 13,26 2-MeTUJIIEKAH 0,82
8 3,69 Metumnaypat 4,54
9 |4,00 1,3-gumeTnn0oeH3on 11,94
10 | 4,38 | M3ompommaOeH30: 1,18
11 [ 4,59 1,2-numeTnII0eH30I1 5,68
12 [ 4,95 [Tponunben3omn 1,44
13 [ 5,29 1->trin-4-meTna0eH301 3,78
14 | 5,68 1,3,5-TpumeTnnOeH3o0mn 2,07
15 | 6,11 1,2-nqu>Tiinbden3o0: 0,59
16 | 6,46 1,3,5-TpumeTnnOeH3on 2,57
17 [ 6,92 1-meTmii- 3-nponmideH30 0,66
18 | 7,10 1,2,3,4,5,8- rekcarunponadraiux 0,22
19 [ 7,42 1-o>tun -3,5-mumeTninoeH301 0,17
20 | 7,65 1,2, 4-TpumeTnnOeH30m 1,18
21 | 8,10 1-3trn-3,5- gumeTnnoeH3o01 0,14
22 | 8,26 1-meTmt -2-(1-MeTHITIIT)0SH30IT 0,21
23 18,42 1-meTwit- 2-(1-MeTHIdTHIT)OCH30IT 0,13
24 19,30 [Tapa kymeH 0,07
25 19,51 1,3 -quaTuiI0eH30:1 0,12
26 | 10,25 | 1-metmn- 2-(1-metmiaTrin)0eH300 0,09
27 110,52 | N-terpanekan 0,09
28 1159 | 1,245 -tetpaMeTUOCH30 0,14
29 | 18,46 | MeTtunu3oBajepuaHoBasi KUCIOTa 0,10

[Tomyuena xpomarorpamMmma npssMOroHHoro OexszuHa Au-91 depranckoro

He(drenepepabdarbiBatoiiero 3apoga. O0HapyxeH 41 KOMIOHEHT C COAEPKAHUEM

100%. M3 HuX 29 KOMIIOHEHTOB HMEIOT HaJU4YH€ BEPOSTHOCTH, KOTOPHIE

coctaBigioT He wmeHee 60%.

B Ttabmume 1 mnpemocTaBieHBI 3HAYCHUS

Hymepauuu, RT, mpoueHTHbIX colepKaHUil KOMIIOHEHTOB M HaWMEHOBAaHHE

UIACHTUDUITIPOBAHHBIX
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KOMITOHEHTOB HauOoibiee cojepkanue -46,88% wnmeroT 19 KOMIOHEHTOB
apOMAaTUYECKbIX  COCIMHEHUMU. [Huknuueckue , anudaTHyeckue U
KHCIIOPOJICO/IepKAINE OPraHNYeCKUue CoeAMHEHUsI UMEIOT 10 KOMIIOHEHTOB C
conepxanueM 5,86% . Takum 00pa3oM TMPOBEACHHBIN MOHUTOPUHT OCH3MHA
Aun-91 ®@epranckoro HedTenepepabaThIBaIOIET0 3aBOja IOKa3al HaJU4yue
pPa3IMYHBIX OPraHUYECKUX COCAMHEHWH, B 3aBUCUMOCTH OT HPUPOJbI

(l)paFMeHTOB ApOMATUYCCKHX, TUKIIMICCKUX U aJII/ICI)aTI/I‘-IeCKI/IX YIIICBOJOPOI0B.
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Puc. Xpomarprpamma 6eH3I/iH 91-Ai depraHckoro HedTenepepabaTbiBatoLLero 3aBoaa.

Ha pucynke 1 npuBeneHa xpomatorpamMmma npsiMoroHHoro 6ensuna Au-91
®depranckoro  HedTenepepabathiBaromero  3aBojga.  OOHapyxkensl 41
KoMmnoHeHTa ¢ coaepxkanremM 100%. M3 Hux 29 KOMIIaHEHTOB UMEET HaJIN4He
BEpPOSTHOCTHU, cocTaBiisieT He MeHee 60%. B Tabnuie 1 nmpeacToBiIeHbl 3HAYEHUS
Hymepaunu RT, NpOUEHTHBIX COAEpPKaHUM KOMIIOHEHTOB M HAWMMEHOBAHME
UICHTU(ULIMPOBAHHBIX ~ KOMMIOHEHTOB.  Cpend  HACHTUPUIIUPOBAHHBIX

KOMITOHEHTaX HanOoee 18 HanMeHOBaHUE HMECT ApOMAaTHYCCKHEC COCAMHCHMUSI.
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[Muknmuueckne , amudatudeckue € KHUCIOPOACOMEPIKAIONINE OPTaHUYECKHE
coenuHeHusi umMeer 11 HammeHoBaHue. Takum 00pa3oM, TPOBEICHHBIN
MOHUTOPHUHT OeH3nHa Au-91 depranckoro HedTenepepadaTHIBAIOIIETO 3aBOA
MOKa3aJl HAJIMYUE PA3TMYHBIX OPTaHHMYECKUX COCTUHEHUMN, B 3aBUCUMOCTH OT
OpuUpoAbl  (PParMEHTOB apOMATHYECKUX, LHUKIMYECKUX U alu(paTHYECKUX
YIJIEBOJAOPOIAX COCTUHEHUM.

3.2. H3yuyeHue HEKOTOPBLIX apOMATH4YeCKHX YIJIE€BOJOPOOB B COCTaBe
OensnHa Awu-91 (¢epranckoro Hedrenepepadoraemero 3aBoga ¢
KBAHTOXMMHUYECKUM METOI0M.

Nzyuenne coctaBa OeH3MHOB HedTenepepadaThIBAIOLUIMX 3aBOJIOB Halleh
PecniyOiiuku MHCTpyMEHTaJIbHBIMH TNPUOOpaMU OOECIeUrnBAaEeT YCTAaHOBJICHHE
MUPECYTCBYIOMIUX KOMIIOHEHTOB B OeH3wHax. [Ipm »TOM wmcHoiab30BaHUEe
COBPEMEHHBIX MPUOOPOB CHOCOOCTBYET OMPENEICHUI0 BCEX KOMIIOHEHTOB C
JJaHHOM TOYHOCTBIO.

JlanHast paOoTa MOCBSIIIEHA MPOBEACHUIO MOHUTOPUHTA MPSIMOTOHHOTO
oensuHa Au-91 depranckoro HedTenepepadbaThIBAIOMIETO 3aBOJIa METOJAOM
raz- Xpomaromacc CIIEKTPOMETPHEH CO  CIEIYIOUIUMU  yCIIOBUSIMHU
XxpoMarorpadupoBaHus:

- [Ipudop HPGC/MS 6890/5973;

- HP-5 MS 5-Phenyl Methyl Siloxone 30mx250mx250mm nominal;

- [TonBuxknas daza- I'enmii;

- TemmniepaTypusiii pexxuM meuka ot 40° C 5°C/mun 270°C B Teuenue 10 mMuH;

- A WACHTH(UKAIMKA TIOJYYCHHBIX BEIIECTB MCIOJb30BAIA OUOTHOTEKY
Willey 2751,

- Mmxexius -1 MK,

Paspemrenus 20:1; remneparypa ucnapurens 270°C .

Xpomatorpaguyeckue JaHHbIE TMPUBEIEHBI B IOCIEIOBATEIbHOCTU
HyMEpalu¥, BPEMEHH YJEpKHUBAaHUS, HAUMCHOBAHMS KOMIIOHEHTOB M UX
MPOIIEHTHBIX coAepkanuit: 1- 1,28 rexcan — 13,94%; 2- 1,56- oktan- 2,26%,; 3-

1,62- nuknorenrtad- 4,56%; 4- 1,72- nuxkinorenrtan- 5,28%; 5- 1,87- Oensou-
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4,08%; 6- 1,93- Oeuson- 4,28; 7- 2,11- womau- 4,75%; 8-2,20- 1,4-
neMuTuiIkiIorekcad- 1,28%; 11-2,42-1- xnoprerponekan- 1,48%;12-2,52-
Mmetminoenson- 2,82%; 13-2,71- merwnOenzon- 10,71%:; 14- 2,99-m- meran-
1,26%; 15-3,17-2- rexcwit- 1- nexanon- 0,41%:; 16-3,26-2- metminnexan-0,82%;
17-3,42- muknorekcan-3,42%; 18-3,69- wmerunnaypar-4,54%; 19-4,00-1,3-
nemMutui10en30m1-11,99%: 20-4,38-u3omnponendenson-1,18%; 21-4 59-1,2-
nuMetunoen3on- 5,68%; 22-4,95- nponenbenszon-1,44%; 23-5,29-1-3tun-4-
murenodenson- 3,78%; 24-5,68-1,3,5- tpumurenoenson-2,07%; 25-5,98-1- stun-
4 wmwurendenson-1,36%; 26-6,11-1,2-qudtenoen3on-0,59%; 27-6,46- 1,3,5-
Tpumutenodenszon- 2,57%%; 28-6,92-1-muten-3- mnpomnenden3on-0,66%; 29-
7,10-1,2,3,4,5,8- rekcaruaponadraimnn-0,22%; 30-7,42-1->tun-3,5-
numerunoen3on-0,17%; 31-7,65-1,2,4-rpumutendenson-1,18%; 32-8,10- 1-
atui-3,5-  agumetminoen3on-0,14%;  33-8,26-1-mutnn-  1-2-(1-MUTHISTHII)
0en301-0,21%; 34-8,42-1-mutun-2-(1-mutmiTin)  6en3on-0,13%; 35-9,30-
napakymus-0,07%; 36-9,51-1,3-mustiinoen3on-0,12%; 37-9,93-1-metuin-2-
(metumyTUNOeH30:1-0,007%; 38-10,25-1-meTun-2-(metunatun) 6en30:1-0,09%;
39-10,52-N-tetponexan-0,09%;  40-11,59-1,2,4,5-rerpomerunoenzon-0,14%;
41-18-40-metunuzoBanepuanoBas kuciota-0,10%.

[TokazaHo, 4TO cpeau UACHTU(HUITMPOBAHHBIX KOMIIOHEHTOB HANOOIbIIINE
conepxkanne (46,88%)umMeroT 19 KOMIIOHEHTOB apOMaTHYECKHX COEIMHECHUE.
[{uknudeckre, apoMaTHYeCKHE H  KHCIOPOJACOACpXKAIINE OPraHUYECKUe
COEIMHEHHs COCTaBISIIOT 10 KOMIIOHEHTOB C conepxkaHuem 5,86%. Takum
o0pa3oM, TpPOBEACHHBII MOHUTOpUHT OeH3uHa Au-91 depraHckoro
HedTenepepabaThIBAIONIETO 3aBOJIa MOKA3aJl HAJIMYKE Pa3IMUHbI OPraHUYECKUX
COCIMHECHMUI, B 3aBUCUMOCTH OT TIPUPOABI (PParMEHTOB apOMATHYECKHUX,

MUKIMYECKUX U aTu(aTHIECKUX yTieBOI0POIOB.
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3.3. KBanToxummnyeckui pacuer 1,2-nuMeTnJI0eH301a, 1,3-
auMeTua0en3osna,  1,3,5-tupemermwindenszona,  1-3Tmia—4-MeTnsadeH30.1a,
MeToaoM PM3 ¢ mosiHbHOM onTUMHU3ALIMEH.

B nanHoM rinase npuBogATCA pe3ynbTaThl KBaHTOXMMHMYECKHHM PacdyeToB
Mosekyna 1,2-gumerunoensona, 1,3-qumetminoen3ona, 1,3,5-tupeMerriioeHs3ona,
1-stnn—4-metunOen3zona B coctaBe OeH3uHa Au-91 KBaHTOBOXMMHYECKOTO
pacuetbl Mosiekyn mnpoBedeHbl o metoaxy CCII MO JIKAO nma MOPAC 7
napameTrpusanu PM3 ¢ HOHHOM ONTUMU3AIMEN T€OMETPUYECKUX TTapaMETPOB.

Pacuer 3HepreTnyecKux mapaMeTpoB coeauHennii 1,3-numerniadensoa (1),
1,2-numeTninbdensou (2), 1-atui,4-merusadensod (3), 1,3,5-rpuMeTniioeH3o.1

Coenunenus 1 2 3 4
Temora 4,8121 6,2341 1,8984 -4,4388
00pa3oBaHus,

KKaJ1/MOJIb

O6mass  sHeprus, | -1102,23976 | -1102,1781 -1251,6717 -1251,9465
OB

DneKTpoHHAS -5279,7721 | -5331,6564 -6437,1798 -6472,0002
sHeprus, 3B

[ToreHman 9,3067 9,2867 5185,5081 5220,0538
MOHU3AIIHN

DHeprusi 4177,5324 4229,4783 9,2275 9,2666
MEXBSTEPHOTO

OTTalKuBaHUA, 5B

B3MO -9,3067 -9,2867 -9,2275 -9,2666
HBMO 0,3941 0,3903 0,3553 0,4253
B3MO-HBMO -9,7008 -9,677 -9,5828 -9,6919
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Puc. Cxema monekyisl 1,2-1uMeTunoeH3oa.

Puc. IlpoctpancTBEHHBINH MOJIEb MOJIEKYIIBI 1,2-TUMEeTHI0CH301a.
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Puc. 3apsapl Ha aTomax MoJieKyIbl 1,2-nuMeTunoeH3ona.

Puc. JInuns! cBsa3eit Monekybl 1,2-nuMerunOen3ona.
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Puc. Dueprus cBszeit MoJsiekyibl 1,2-1uMeTniioeH3oi1a.
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Puc. Cxema monexynsl 1,3-aumernnOen3ona.

Puc. IlpoctpancTBeHHBINH MOJIETh MOJIEKYIIBI 1,3-1uMeTHI0eH301a.
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Puc. JInuubl cBsizeit MoJiekybl 1,3-1uMeTniioeH3oa.
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Puc. Cxema monekyisl 1,3,5-TpuMeTriOeH3oa.
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Puc. IlpocTpancTBeHHBIM MOAENTH MOJIEKYIHI 1,3,5-TpuMeTnnoeH3ona.
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Puc. 3apsinbl Ha aTOMax MoJieKyJsl 1,3,5-TpuMeTunoeH3ona.
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Puc. JInunbl cBsizeit Mosiekyinl 1,3,5-TpuMeTunoeH3o0a.
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Puc. Cxema monexynbl 1-3Tun-4meTunoeH3ona.
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Puc. IlpocTpancTBEHHBIM MOAETH MOJIEKYJBI 1-3THn-4MeTna0eH307a.
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Puc. JInuHbl cBsi3ei MoJieKkybl 1-3Tuin-4mMeTunoeH3oa.
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Puc. DHeprus cBszeit MoJiekyibl 1-3Tui-4mMeTunoeH301a.

Bremsoas! o |11 riase.

1. MccnemoBaHbl cOCTaBbl MPSMOTOHHOTO OcH3MHAa Au-91 depranckoro
HedTenepepadboTaroniero 3aBOJIa METOIOM ra3o-xpaMmomacc-
crieKTpohOTOMEpHH.

2. 3y4eHBI DJIEKTPOHHBIE CTPYKTYpbl M PEaKIIOHHBIC CIIOCOOHOCTH
MOJICKYL. 1,2-numeTun0OeH30Ia, 1,3-nuMmeTmIOEH3014a, 1,3,5-
TUPEMETUIIOCH301/1a,

1-stun—4-metmiioen3osia B cocraBe 0en3nna Au-91.
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3AKJIIOYEHUE

[IpoBeeH MOHHTOPUHT TPSMOTOHHOTO OeH3nHa Al- 91 depraHckoro
HedTenepepabaTpIBalOIEro  3aBoJila  METOAOM razo-  Xpamaromacc
cnekrpometpueit. OOHapyxkenbl 41 kommoHeHT ¢ comepxkammm 100% u3 HUX
29 KOMIIOHEHTOB UMEIOT HAJIM4YUE BEPOSITHOCTH COCTaBJISAIOT HE MeHee 60% .
Cpenn uaeHTU(GUIMPOBAHHBIX KOMIIOHEHTOB HaWOOJIbIIIEE COJIepIKaHUE-
46,88% umeer 19 KOMIIOHEHTOB apoMaTHUYECKbIX coeAuHeHui. llexnuueckue ,
anudaTUuecKue M  KHUCJIOPOJCOJEpIKalllie opraHudeckue coeauHeHus 10
KOMIIOHEHTOB, C cojiepxamuM 5,86% .

[Tomy>MIUPUYECKBIX METOJIOM MPOBEJACH KBAHTOBOXUMUYECKBIX PacdeT
Monekyn 1,3- numerendens3ona, 1,2- qumerendeHsona, 1-3Tuia-4- MUTEN0EH30
u 1,3,5- TpumeTTIIIOEH30IA.

OnpeneneHuyd  3HAYEHUs] DHEPreTUUYECKUX IapaMETPOB TaKHEe Kak
TeIJI0Ta 00pa3oBaHusl, MOJIHASI SHEPTHUs, JICKTPOHHAS YHEPTHUsI, TOTEHIIUAIbHAS
DHEPTHS, PHEPTHS OTTAIKHUBAHUS sJIep, IMOTEHIHMAIBHOEC HMOHM3AIME, SHEPTUS
B3MO, sueprus HBMO.

OncyxIeHn 3HA4YCHHS 3apsOoB Ha aTOMaxX MOJIEKYJIbI, JJIMHOE CBS3CH,
DHEPIUM CBS3EH, DHEPTUU BEPXHBIX M HIDKHBIX BaKaHTHBIX MOJEKYJISPHBIX

opOuraei.
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